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104⇟ర⚛⇟ర⚛⇟ర⚛⇟ర⚛࠶ࡈߩࡓ࠙ࠫ࡯ࡎࠩ࡜࠶ࡈߩࡓ࠙ࠫ࡯ࡎࠩ࡜࠶ࡈߩࡓ࠙ࠫ࡯ࡎࠩ࡜࠶ࡈߩࡓ࠙ࠫ࡯ࡎࠩ࡜ൻ᳓⚛㉄ൻ᳓⚛㉄ൻ᳓⚛㉄ൻ᳓⚛㉄/⎣㉄♽⎣㉄♽⎣㉄♽⎣㉄♽ࠆߌ߅ߦࠆߌ߅ߦࠆߌ߅ߦࠆߌ߅ߦ 
㓁㓁㓁㓁ࠗࠝࡦࠝࠗࡦࠝࠗࡦࠝࠗࡦ੤឵᮸⢽੤឵᮸⢽੤឵᮸⢽੤឵᮸⢽߳ߩ߳ߩ߳ߩ߳ߩๆ⌕᜼േๆ⌕᜼േๆ⌕᜼േๆ⌕᜼േ 
(㕒ጟᄢℂ᡼኿⎇ a

, ⨙ၔᄢ㒮ℂᎿ b
, ේሶജᯏ᭴ c

) 

٤⍹੗ᐽ㓶 a
, ችਅ⋥ a

, ᫪෹㓉 a
, ⩲ᴧ⧷ᄦ a

, ⇧㌏ാੱ b
, ═᧻⦟ፏ c

,  

⼾᎑ෘผ c
, ᵻ੗㓷ੱ c

, ⷏ਛ৻ᦶ c
, Ⴆ↰๺᣿ c

, ᳗⋡⻀৻㇢ c
 

 

ߦߢ߹ࠇߎޤ⸒✜ޣ 104 ⇟ర⚛ࡓ࠙ࠫ࡯ࡎࠩ࡜(Rf)ߩ᳓ṁᶧਛ࠶ࡈࠆߌ߅ߦൻ‛ࠗࠝߩߣࡦ⋧੕૞↪

⪺߽ࠅࠃࠇߘߩHf߮ࠃ߅Zrࠆ޽ߢ⚛หᣖర߇ᒻᚑߩൻ‛㍲૕࠶ࡈ6ޔߴ⺞ߡߞࠃߦ੤឵ᴺࡦ㒶ࠗࠝࠍ

ߪߢᧄ⎇ⓥޕ[2 ,1]ߚ߈ߡߦ߆ࠄ᣿ࠍߣߎ޿ᒙߊߒ Rf ޔ߼ߚࠆߴ⺞ࠍᒻᚑߩൻ‛㍲૕࠶ࡈૐᰴߩ

HNO3/HF᳓ṁᶧ♽ࠆߌ߅ߦRfߩ㓁ࠗࠝࡦ੤឵᜼േࠍ 4ଔߩ㓁ࠗࠝࠆ޽ߢࡦZrޔHf߮ࠃ߅Thߩ᜼േ

 ޕߚߞߥߎ߅ࠍᲧセߣ

89ޔߡ޿↪ࠍടㅦེࡓ࠺ࡦ࠲ේሶജᯏ᭴ޤታ㛎ޣ
Y(p,2n)߮ࠃ߅ 175

Lu(p,n)෻ᔕࠅࠃߦ⵾ㅧߚߒ
88

Zr(83.4 d)߮ࠃ߅ 175
Hf(70.0 d)ߦࠄߐޔᄤὼ࠙ࠅࠃࡦ࡜ಽ㔌ߚߒ 234

Th(24.1 d)ߒߣ࡯ࠨ࡯࡟࠻ࠍ

 ޕߚߞⴕࠍ੤឵ታ㛎ࡦ㓁ࠗࠝࠆࠃߦᴺ࠴࠶ࡃߡ

AIDA(α✢᷹ቯⵝ⟎⚿วဳ⥄േㄦㅦࠗࠝࡦ੤឵ಽ㔌ⵝ⟎)ߚ޿↪ࠍടㅦེࠝࡦࠗ࡜ࡦታ㛎ߢRfߩ㓁ࠗ

248ޔߡ޿߅ߦ⸳ടㅦེᣉࡓ࠺ࡦ࠲ේሶജᯏ᭴ޕߚߴ⺞ࠍ੤឵᜼േࡦࠝ
Cm(

18
O, 5n)ࠅࠃߦวᚑߚߒ 261

Rf 

(T1/2 = 78 s)ࠍHe/KClࠟࠬࠫ៝࠻࠶ࠚㅍᴺࠅࠃߦAIDA߳៝ㅍ130ߒ ⑽㑆᝝㓸250ࠍࠇߎޕߚߒ µLߩ

HNO3/HF᳓ṁᶧߢṁ⸃1.6ޔߒ mm i.d. × 7.0 mm߹1.0ߪߚ mm i.d. × 3.5 mmߩ㓁ࠗࠝࡦ੤឵ࠞ߳ࡓ࡜ṁ

㔌ዷ㐿ߩߘޔߖߐṁ಴ᶧࠍTa⋁ߦ᝝㓸ߩߘޕߚߒᓟ0.1ޔ M HF/0.1 M HNO3ࡓ࡜ࠞߡߞࠃߦਛߩᱷ⇐

mm 600ޔᓟߚߖߐ࿕ੇ⊑⫳ࠍࠄࠇߎޕߚߒ᝝㓸ߦ⋁Taߩ೎ޔߖߐṁ಴ࠍ‛
ߢPIPSᬌ಴ེߩ2 261

Rfߩα

หⵝޔ߼ߚߩ⸛ᬌߩ㕒⊛᧦ઙߣേ⊛᧦ઙࠆߌ߅ߦ੤឵ࡦࠝࠗߚ߹ޕߚ߼᳞ࠍಽ㈩ଥᢙߩߘߒቯ᷹ࠍ✢

ࠅࠃߦ⟎ nat
Ge (

18
O, xn)߮ࠃ߅ nat

Gd (
18

O, xn)ߡߞࠃߦวᚑߚߒ 169
Hf (T1/2 = 3.42 min)85 ߮ࠃ߅

Zr (T1/2 = 7.86 

min)ߩṁ㔌ᦛ✢ࠍขᓧ࠴࠶ࡃߒᴺߩߣᲧセࠍⴕޕߚߞ 

Kdߩߘ޿ᓥߦჇടߩỚᐲࡦࠝࠗ‛ൻ࠶ࡈޔߪRf߮ࠃ߅ThޔHfޔZrߡ޿߅ߦHF/0.1 M HNO3ޤᨐ⚿ޣ

୯ᷫ߇ዋ࠶ࡈߦࡦࠝࠗߩࠄࠇߎޔߪࠇߎޕߚߒൻ‛ࠗࠝ߇ࡦ㈩૏ޔߡߞࠃߦߣߎࠆߔ㓁ࠗࠝࡦ੤឵᮸

⢽߳ߩๆ⌕ᕈ⢻ᷫ߇ዋߣߩ߽ߚߒ⠨ߚ߹ޕࠆࠇࠄ߃Rf߽ ZrޔHfޔThߣห᭽࠶ࡈߦൻ‛ࠗࠝߩߣࡦ㍲

ᒻᚑߣࠆ޿ߡߒࠍ⠨ޔߚ߹ޕࠆࠇࠄ߃㓁ࠗࠝࡦ੤឵᮸⢽߳ߩๆ⌕ߩᒝߩߐ㗅ᐨߪ Zr 㨪 Hf > Rf > 

Thߪࠇߎޔࠅߥߣฦర⚛ࡦࠝࠗߩඨᓘߩᄢߩߐ߈㗅ᐨޕߚ޿ߡߒ⥌৻ߣ⊒⴫࠶ࡈߪߢൻ‛ࠗࠝ

 ޕࠆߔႎ๔ߡߖ૬߽ߡ޿ߟߦ㉄Ớᐲଐሽᕈ⎣ߩKd୯ࠆߌ߅ߦቯ᧦ઙ৻߇Ớᐲࡦ

[ෳ⠨ᢥ₂] [1]H. Haba et al., J. Am. Chem. Soc. 126, 5219 (2004). [2] A. Toyoshima et al., submitted to 

Rediochim. Acta. 

 

Adsorption behavior of element 104 rutherfordium on cation-exchange resin in HF/HNO3 solution 

ISHII, Y., MIYASHITA, S., MORI, T., SUGANUMA, H., TOUME, M., KASAMATSU, Y., 

TOYOSHIMA, A., ASAI, M., NISHINAKA, I., TSUKADA, K., NAGAME, Y. 
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105Ó^å Db� HF/HNO3Äs½ÉÃN�
�&j� i 
(n�f»¸ 1ĝò}�ĒÐ� 2ĝÐÜ 3ĝěċ�ĒÐ� 4ĝ¨Ê�Ð 5ĝ

đ�ĒÐ 6ĝČÀ�ĒïÌ 7ĝ���k 8ĝIMP9ĝGSI10)� á²ð� 1ĝ

�ÔčhU 1,2ĝĄ�mr 1ĝ�Òw« 1ĝÂSĖU 1ĝÛS�ĕ 1ĝúN

K­ 1ĝ[öxP 1ĝãnZ� 1ĝ¾ØăKĊ 1ĝì��_ 3ĝô¾ñ� 3ĝ

Ý�w� 4ĝ�öÙK 5ĝÛ�e 5ĝ�öO¬ 5ĝ[öÅ 6ĝ�¿K� 6ĝ

µ³Ĕ� 6ĝãnm 6ĝ̄ MxK 7ĝóSëw� 7ĝ¹�«� 7ĝđĐß 8ĝ

Z. Qin9ĝCh. E. Düllmann10 
 
���!�� 
����' �� 105 Ó^å<B=+D(Db)�A9jÍĎ\��)ā�&�!�@98Á
�#% HF/HNO3Äs½ÉÃN�
�&Ćtª^å Nb�Tap�¤tª^å Pa�ē*.IT¢
 i)ā��
�[1]�°Õø�����æ´)"��ď��� Db �ē*.IT¢�Ĝ�R
]Ö�æ´)�v�&� 
��Ĝ� 
n�f»¸7I:Dgĉy©ÿ�
	��248Cm(19F, 5n)q��#% 262Db(lÆ® 34Þ))s
���He/KCl 065,9;Á�#%DèÇ�ùêæs|*.IT¢bĘùê(AIDA)�£Ĉ�
��75ÞĐ¡ė��120 PL� 0.89 M HF/0.3 M HNO3�Éü��ē*.IT¢/FD(1.0 mm i.d. 
× 3.5 mm)��`���/FD�$�ÉaÃ)AF24EI 1��� Ta×�¡ė���¼�ē
*.IT¢ºî(MCI GEL CA08Y)�uÚ�� 262Db) 150 PL� 0.015 M HF/6 M HNO3�Éa

����ÉaÃ)AF24EI 2���d� Ta×�¡ė����'$�Ā§) He06p�
?H3IFIC)Ñ	�õÕQ{��262Db "������¶à 258Lr �$�Dè) PIPS ·a
y)Ñ	�Ç���� ��natGe(19F, xn)�natGd(19F, xn)q��s��� 88Nb(14.3 b)p�
170Ta(6.76b)�ÉĘ i" Db�t�±XM�ā��� 
�æ´�í�� 
ē*.IT¢�Ĝ)ä 3000zé%ć��÷��æ´�262Db"������¶à 258LrąÈ

�Dè->G1JĚ~�
	�çý 11/+I;ûÇ���ē*.IT¢ºî� 88Nb�ä 76%�
170Ta � 99%WLuÚ�������262Db �uÚÏ� 70%WM�����0.89 M HF/0.3 M 
HNO3([F-] = 3 × 10-3 M)�Ë�±X���ē*.IT¢ºî���&uÚÏ�ęc� Ta > Nb ~�
Db��&���(���� 
 
oí¦Î� [1]á²V�â 50z¥�j�þĂY 4P14(2006). 
 
Chemical behavior of element-105, Db, in mixed HF/HNO3 solutions 
KASAMATSU, Y., TOUME, H., TOYOSHIMA, A., TSUKADA, K., ASAI, M., ISHII, Y., 
NISHINAKA, I., SATO, T. K., SHINOHARA. N., NAGAME, Y., HABA, H., KIKUNAGA, H., 
AKIYAMA, K., GOTO, S., ISHIKAWA, T., KUDO, H., SATO, W., OOE, K., KURIBAYASHI, T., 
SHINOHARA, A., KINOSHITA, N., ARAI, M., YOKOYAMA, A., SAKAMA, M., QIN, Z.,  
DÜLLMANN, CH. E. 
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⴫� La+16O ᩭⲢว෻ᔕߢหቯߚࠇߐ

⍴ኼ๮↢ᚑᩭ⒳ߩߘߣඨᷫᦼ 

� ᩭ⒳  ඨᷫᦼ 

 152Tb  4.2 m 

 150Tb  5.8 m 
 149Tb  4.16 m 
 148Tb  2.2 m, 60 m 
 147Tb  1.87 m 

Ba+
16
O䇮La+

16
O♽㊀ࠗࠝࡦᩭⲢว෻ᔕࠆࠃߦ㊀ర⚛วᚑߩ߼ߚߩ⎇ⓥ(Τ)㩷 㩷

㩷 㩷 㩷 (㊄ᴛᄢ㒮⥄ὼ 1, ㊄ᴛᄢℂ 2, 㜞ࠛࡀ⎇ 3, 㒋ᄢ㒮ℂ 4, 㒋ᄢ RI ࠮ 5䋩䂾⨹੗⟤๺ሶ 1,
ධ㉿᦮ᵗ 1, ᵻ㊁ᢕผ 2, ᧁਅື৻ 3, ᄢᳯ৻ᒄ 4, 㜞ᯅ ᚑੱ 4, ᢪ⮮⋥ 5, ᮮጊ᣿ᒾ 1㩷

㩷

ᩭ࡮ᩭൻቇߩߤߥᩭ᭴ㅧ࡮ᩭუᄌߪߚ߹ޔᣂห૏૕วᚑ߿ᣂర⚛วᚑޔߪ㊀ర⚛วᚑޤᐨޣ

‛ℂ⎇ⓥߦ߼ߚߩ㊀ⷐߥ⎇ⓥᚻᴺޔࠅ޽ߢૐࠛߩ࡯ࠡ࡞ࡀ㊀ࠗࠝࡦᩭⲢว෻ᔕߊࠃ߇೑↪ߐ

シ☸ሶ᡼಴߇ⶄวᩭޕࠆߊߟࠍⶄวᩭ޿㜞ߩബ⿠⁁ᘒޔ߈ߣࠆߔⲢว߇ේሶᩭߩߟੑޕࠆࠇ

ࠢࠕ⿥ࠆ޿ߡࠇߐ⋠ㄭᐕᵈޕࠆࠇߐวᚑ߇⚛㊀రߡߒߣᱷ⇐ᩭޔ߫ࠇߔ᡼಴ࠍ࡯ࠡ࡞ࡀࠛߢ

ᩭޔߪߦ߼ߚߩߘޕࠆ޿ߡߞߥߣᔅⷐ߇⸂ℂߩ෻ᔕᯏ᭴ߥኒ♖߽ߡ޿߅ߦర⚛วᚑ࠼ࠗࡁ࠴

Ⲣว෻ᔕᢿ㕙Ⓧߩၮ␆⊛߇࠲࡯࠺㊀ⷐޕࠆ޽ߢᧄ⎇ⓥߣ࠼ࠗࡁ࠴ࠢࠕޔߪߢห᭽ߦᄌᒻᩭߢ

Baޔߩㄭற࠼ࠗࡁ࠲ࡦ࡜ࠆ޽ ෸߮ La 16Oޔߡߒߣ࠻࠶ࠥ࡯࠲ࠍ ޔ޿ⴕࠍᩭⲢว෻ᔕታ㛎ߩߣ

ᤓᐕ᡼኿ൻቇ⸛⺰ળߢബ⿠㑐ᢙߩ৻ㇱߡ޿ߟߦႎ๔ޔߒ߆ߒޕߚߒႎ๔ߡ޿ߟߦ࠲࡯࠺ߚߒ

໧㗴ὐ߁޿ߣ޿ߥߡࠇߐቯ᷹߇ᚑᩭ⒳↢ߥ⍴ኼ๮ޔ໧㗴ߩセᱜߩ㊂ࡓ࡯ࡆߣ࡯ࠡ࡞ࡀࠛޔߪ

෻ᔕ↢ᚑߚ߼᳞ߡߒߘޕߚߞⴕࠍታ㛎ߩ߼ߚ߁ⴕ߁⵬ࠍ⿷ਇߩࠄࠇߎ੹࿁ߢߎߘޕߚߞ޽߇

�ޕߚߒᲧセߣബ⿠㑐ᢙߥ⊛⺰ℂޔߒ▚⸘ࠍᢿ㕙Ⓧࠄ߆᡼኿⢻ߩ‛

ࠡ࡞ࡀ౉኿ࠛޕߚߞⴕߡ޿↪ࠍࡦࠝࠗ 16Oޔߡߦ࡯࠲ࡦ࠮ᄢ㒋ᄢቇᩭ‛ℂ⎇ⓥߪᾖ኿ޤታ㛎ޣ

Rhޔߦ߼ߚߩ⹺⏕ߩ࡯ ࡯ࡆޔߚ߹ޕߚߒᲧセߣᢥ₂୯ࠍ࠲࡯࠺ޔ޿ⴕࠍᾖ኿ߩߢ࠻࠶ࠥ࡯࠲

ߪセᱜߩ㊂ࡓ Al Alޔߢߩࠆߔ↪೑ࠍ෻ᔕ࡯࠲࠾ࡕࠆࠃߦ ࠍ࠻࠶ࠥ࡯࠲ Au ޽ߣ࡯ࡖ࠴࠶ࡖࠠ

ޔߪߦ߼ߚߩቯ᷹ߩ⍴ኼ๮↢ᚑᩭ⒳ޕߚߞⴕࠍ⵬ᱜߩ෻〡ᚑಽߡߞࠃߦߣߎࠆߔᾖ኿ߡߖࠊ

એਅ៝࠻࠶ࠚࠫࠬࠟߥ߁ࠃߩㅍࠪࠬߚ޿↪ࠍࡓ࠹ᾖ኿ࠍⴕޕߚߞᄤὼห૏૕⚵ᚑߩ La ࡞ࠕࠍ

ߦ࠻࠶ࠥ࡯࠲ߩߎޕߚߒ⵾⺞ࠍ࠻࠶ࠥ࡯࠲ߡߒ⌕㔚ߦ࡞ࠗࡎࡒ 16O 6+ࠗࠝࠍࡦᾖ኿ޕߚߒ෻ᔕ

↢ᚑ‛ߪ↢ᚑᓟ៝࠻࠶ࠚࠫࠬࠟߦߋߔㅍࠪࠬߡ޿↪ࠍࡓ࠹ታ㛎ቶ߹៝ߢㅍޔߢߎߎޕߚࠇߐ

⋥ᓘ 55 mm 㐳ߐ 55 mm KClޔߪ‛ᚑ↢ߚᓧߢ࡯ࡃࡦࡖ࠴෻〡ߩ౞╴ᒻࠆ޽ߢ ๆߦ࡯࠲ࠬ࡜ࠢ

Heޔࠇߐ⌕ ߡߞࠃߦࡉ࡯ࡘ࠴࡯࡝࡜ࡇࡖࠠߦ߽ߣߣࠬࠟ 70 m 㔌ߚࠇታ㛎ቶ߹࡞ࠞ࠾ࠞࡔߢ

Geޔߒ᝝㓸ߢ࡯࠲࡞ࠖࡈࠍ‛ᚑ↢ޔᓟߩߘޕߚࠇߐㅍ៝ߡߦࡊࡦࡐ࡯࠲ࠬ࡯ࡉ ᬌ಴ེ޿↪ࠍ

 ޕߚߞⴕࠍቯ㊂ߣหቯߩ‛ᚑ↢ߡߒ㄰ࠅ➅ࠍǫ✢᷹ቯߚ
ߩ߳࠻࠶ࠥ࡯࠲Rhޤ⠨ኤߣᨐ⚿ޣ 16Oߩᾖ኿ޔࠅࠃ

⹺⏕߇ߣߎ޿ߥߪࠇߕߥ߈ᄢߦ࡯ࠡ࡞ࡀࠛࡓ࡯ࡆ

࠼࡯ࠦ▚⸘ޔߒߛߚޕߚ߈ߢ SRIM ࠡ࡞ࡀࠛߩߢ

߼᳞ࠍ࡯ࠡ࡞ࡀ౉኿ࠛޔߒ⸛ᬌౣࠍ▚⸘ߩᄬ៊࡯

⚂ޔߪߢ⵬ᱜታ㛎ߩ෻〡ᚑಽޕߚߒ⋤ 40 㧑ߩ෻

〡ޔߚ߹ޕߚࠇࠄߺ߇੹࿁ߩǫ✢᷹ቯߩ⚿ᨐޔᣂ

ࠍඨᷫᦼߩࠇߙࠇߘߣ⍴ኼ๮ᩭ⒳ߚࠇߐหቯߦߚ

ฝߩ⴫ޕߔ␜ߦએ਄ߩ⚿ᨐߡߖࠊ޽ࠍ⃻࿷ᱜ⏕ߥ

ബ⿠㑐ᢙߡ޿ߟߦᬌ⸛ޕࠆ޿ߡߒ� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�

Study on the synthesis of heavy elements using the Ba+16O and La+16O reaction systems(Τ) 
ARAI, M., NANRI, T., ASANO, A., KINOSHITA , N., OE, K., TAKAHASHI, N., SAITO, T.,       
YOKOYAMA, A. 
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ൻቇ෻ᔕࠆߌ߅ߦห૏૕ലᨐߣᩭ㔚⩄ඨᓘߩ㑐ଥߩߡ޿ߟߦ㧞,㧟ߩ଀ 
 

(᧲ᎿᄢේሶἹ⎇)� ٤㊁᧛㓷ᄦޔ㋈ᧁ㆐਽ޔ⮮੗㕏ᒾ 
 

�✜ޣ ㊂ሶലߩᝄേࠆࠃߦේሶߩಽሶౝߪห૏૕ലᨐߩൻቇᐔⴧࠆߥߣၮߩ቟ቯห૏૕ޤ⸒

ᨐߦ⿠࿃ߣࠆߔℂ⺰⊛ߦ⺑᣿ߒ߆ߒޕߚ߈ߡࠇߐㄭᐕߦ․ޔේሶଔ╬ൻቇ⒳㑆ߩ㔚ሶ⁁ᘒ߇

ᄢߊ߈ᄌൻࠆߔ႐วߪᩭߣ㔚ሶ㑆ߩ૞↪ࠆࠃߦᩭౝ㔚႐ലᨐࠆࠁࠊ޿ޔࠅࠃߦ⊒శࠬ࠻ࠢࡍ

ࠆࠇߐኤⷰߢ࡞ Field Shift ห૏૕ലᨐ߇ൻቇᐔⴧࠆߓ↢߽ߡ޿߅ߦ੐߇ಽޕߚ߈ߡߞ߆ᧄ⎇

ⓥࡦ࡜࠙ߪߢ㉄ൻㆶరࠗࠝࡦ੤឵ࠢ࡯ࠖࡈ࡜ࠣ࠻ࡑࡠታ㛎ࠆߌ߅ߦฦห૏૕㑆ߩಽ㔌ଥᢙ

(ǭ)ޔߣฦ࠙ࡦ࡜ห૏૕ߩᩭ㔚⩄ඨᓘ㧨r㧞㧪ߩߣ⋧㑐㑐ଥߩߡ޿ߟߦᬌ⸛ઁߩߘ߮ࠃ߅ޔర⚛

 ޕࠆߔ⸛Ყセᬌ߆߁ߤ߆ࠆ߈ߢ⹺⏕߇ሽ࿷ߩ㑐㑐ଥ⋦ߥห᭽ޔ߽ߡ޿߅ߦ㍲૕෻ᔕߩߡ޿ߟߦ
�ታޣ 㛎ࡦ࡜࠙ޤ㉄ൻㆶరࠗࠝࡦ੤឵ࠢޔߪߢ࡯ࠖࡈ࡜ࠣ࠻ࡑࡠ㒶ࠗࠝࡦ੤឵᮸⢽ߚ޿↪ࠍ

U(IV)-U(VI)ߩ੤឵෻ᔕࠍ೑↪ߚߒታ㛎ࠆ޽ߢ㧝㧕ઁߩߘޕర⚛ߩ㍲૕෻ᔕࠍ೑↪࠻ࡑࡠࠢߚߒ

㧔⋥ᓘࡓ࡜ࠞߩ⵾ࠬ࡜ࠟࠍ੤឵᮸⢽ࡦ㓁ࠗࠝޔߪߢ࡯ࠖࡈ࡜ࠣ 0.8 ෶ߪ 1cmޔ㐳ߐ 100cmޔ

㧡ᧄ⒟ᐲ㧕ߦలႯޔߒర⚛ࠍๆ⌕ޔߖߐ㍲ᒻᚑ೷ߢṁ㔌ዷ㐿ޔߢ࡯ࠖࡈ࡜ࠣ࠻ࡑࡠࠢ឵⟎ߡߒ

ᚲቯߩዷ㐿〒㔌ᵒേᓟߢ࡯࠲ࠢ࡟ࠦࡦ࡚ࠪࠢ࡜ࡈޔᵹ಴ᶧࠍಽขߚߒታ㛎ޕࠆ޽ߢ 

ߦᨐ⚿ߩ࡯ࠖࡈ࡜ࠣ࠻ࡑࡠࠢޤ⠨ኤ߮ࠃ߅ᨐ⚿ޣ

ห૏ߩ⹜ᢱߚࠇߐ෼㓸ߦ೎ࡦ࡚ࠪࠢ࡜ࡈޔߡ޿ߟ

૕ߩỚ❗ଥᢙޔߦࠄߐޔ߼᳞ࠍ㧟ห૏૕࠻࠶ࡠࡊ

㊂⾰ߩฦห૏૕ߣǰߩߘޕ㧝㧕ߚ߼᳞ࠍǰ߈௑ࠄ߆

Ꮕߡ޿ߟߦ Fig.1 ห૏૕ޔߚ߹ޕߔ␜ߦ 238,236 ࡍ

ࠍࠕ 1 ޕߚߒ␜߽ߡ޿ߟߦǬ㧨r2㧪ߥ⊛ኻ⋦ߚߒߣ

Pbޔ⚛రઁߩߘ ႎߩ㊁᧛, ઁ㧔1999㧕ޔߡ޿ߟߦ

๔207ޔߪߢPb ࠆ޿ߡߒࠍໂ␜ߩ૕Ⓧലᨐߺߩ ޕ(2

੹࿁ౣޔ⹏ଔޔ޿ߥߎ߅ࠍฦห૏૕㑆ߩห૏૕ല

ᨐߣฦห૏૕ߩᩭ㔚⩄ඨᓘߩᏅ㧔Ǭ㧨r2㧪㧕ߩߣ

⋧㑐㑐ଥޔࠄ߆㍲૕෻ᔕߣࡦ࡜߽࠙ߡ޿߅ߦห᭽

 ޕߚࠇߐໂ␜߇ሽ࿷ߩห૏૕ലᨐߩ

Gdޔߚ߹ ߆╬㧟㧕࠲࡯࠺ߚࠇߐቯ᷹ޔ߽ߡ޿ߟߦ

㑐㑐ଥ⋦ߩߣᏅ㧔Ǭ㧨r2㧪㧕ߩᩭ㔚⩄ඨᓘߩฦห૏૕ߣห૏૕ലᨐߩฦห૏૕㑆ޔ▚⸘ߩǰࠄ

 ޕߚߒࠍ⸛ᬌߩห᭽ߣࡦ࡜࠙ޔࠄ߆

 ޤෳ⠨ᢥ₂ޣ
㧝㧕㧦M. Nomura, et al., J. Am. Chem. Soc., 118, 9127-9130 (1996) 
㧞㧕㧦㊁᧛㓷ᄦ, ઁ, ╙ 47 ࿁⾰㊂ಽᨆ✚ว⸛⺰ળ ⻠Ṷⷐᣦ㓸 1-O3-07 , 84-85 (1999) 
㧟㧕㧦J. Chen, et al., J. Nucl. Sci. Technol., 29, 1086-1092 (1992) 
 

 

Some examples on the relation between isotope effects and nuclear charge radii in chemical reactions 

NOMURA M., SUZUKI T., FUJII Y. 
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Fig. 1. The relation among the mass
difference and the slope of the three-isotope
plot, ǰ, and relative value Ǭ<r2>. 
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harge polarization in proton-induced fission of 233U 
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[1] H. Kudo , Phys. Rev. C 70, 0146090 (2004). 
[2] ¸<@ã­ 49YxgPb¼ÄA 1A01, (2005); I. Nishinaka et al., Eur. Phys. J. A (in press). 
[3] I. Nishinaka et al., Int. Nucl. Phys. Conf. 2007 (INPC2007) G2-5, (2007). 
[4] C. J. Bishop et al., Nucl. Phys. A 150, 129 (1970); S. C. Burnett et al., Phys
[5] T. Ohtsuki et al., Phys. Rev. C 44, 1405 (1991). 
 
Characteristics of neutron multiplicity and nuclear c
NISHINAKA, I., TANIKAWA, M., NAGAME, Y., NAKAHARA, H. 
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(ℂ⎇ੳ⑼࠮㧘᧲ർᄢ࡮ᩭℂ⎇㧘੩ᄢἹ㧘ේሶജᯏ᭴㧘㊄ᴛᄢ㒮⥄ὼ㧘

᧲ർᄢ࡮ᄙర⎇㧘᧲ർᄢ㜞ᢎ࠮)� ٤⩵᳗⧷ኼ㧘ᐢἑஜᄥ㇢㧘ᄢᮎൕ㧘

㜞ችᐘ৻㧘═᧻⦟ፏ㧘ਛ⷏ቁ㧘ਃ㗡⡨᣿㧘㑐ᩮീ 
 

ߦߢ߹ࠇߎޤߦ߼ߓߪޣ 7Be ࠄ߆ 235mU ⚂ߩߢ߹ 10 ᩭ⒳߇㧘ൻቇᒻࠅࠃߦඨᷫᦼ߇ᄌൻࠆߔ

ㄭᐕ㧘7Beޕࠆ޿ߡࠇߐႎ๔ߣ ߪߢ࿖ౝߡ޿ߟߦ T. Ohtsuki et al.[1]߇㧘߹ߚ࿖ᄖߪߢ Y. Nir-El 
et al.[2]ઁ㧘ᢙࠣ߇ࡊ࡯࡞㊄ዻਛ㧘㉄ൻ‛㧘ࡦ࡟࡯࡜ࡈਛߤߥᄙ᭽ߥൻቇᒻߢ♖ኒߥඨᷫᦼ᷹

ቯࠍⴕ޿ߥ㧘Be ේሶߩൻቇ⁁ᘒߣඨᷫᦼߩ㑐ଥߡ޿ߟߦ⥝๧ᷓ޿⚿ᨐࠍ಴ߒᆎޕࠆ޿ߡ߼৻

ᣇ㧘ᧄ⎇ⓥኻ⽎ࠆ޽ߢ 99mTc ߪߢ 1950 ᐕઍߦ K. T. Bainbridge et al.[3]߇ೋߡ߼㧘KTcO4㧘Tc2S7㧘

ReTcS7㧘Tc(metal)ߩ 4 ൻቇᒻߢඨᷫᦼᄌൻߒ߆ߒޕߚߒ᷹ⷰࠍ㧘ߩߘᓟߪ 1980 ᐕߦ H. Mazaki 
et al.[4]ࠅࠃߦㅊ⹜߇ⴕࠅ޽ߢߺߩߚࠇࠊߥ㧘ታ㛎଀ߪዋޕ޿ߥᧄ⎇ⓥߪߢ 99㨙Tc ࠃߡ޿ߟߦ

ߡߒߣታ㛎ߩ㧘੹࿁ᦨೋࠅ߅ߡߒ↹⸘ࠍߣߎࠆߔቯ᷹ࠍඨᷫᦼߢൻቇᒻߩߊᄙࠅ KTcO4㧘Tc2S7

 ޕࠆߔႎ๔ߢߩߚߒቯ᷹ࠍඨᷫᦼߢൻቇᒻߩ
⚂ޤታ㛎ޣ 5 mg ߩ 100Mo ࡀᦨᄢࠛߡ޿↪ࠍࠢ࠶࠽ࠗ࡜㔚ሶߩ⸳ർᄢቇේሶᩭℂቇ⎇ⓥᣉ᧲ࠍ

MeV 50࡯ࠡ࡞ ࠄ߇ߥߒ᳓಄ߢ✢೙േ᡼኿ߩ 8 ᤨ㑆ᾖ኿ޕߚߒᾖ኿ᓟߩ Mo ห૏૕ࠍ㒶ࠗࠝࡦ

੤឵ࠞࡓ࡜ᴺߢ♖⵾ߚߒᓟ㧘22 ᤨ㑆᡼⟎ߡߒ 99mTc ߚߒᚑ↢ޕߚߖߐᚑ㐳ࠍ 99mTc ࠍ Mo ห૏

૕ࠄ߆㒶ࠗࠝࡦ੤឵ࠞߡ޿↪ࠍࡓ࡜ࠞ࠽ࡒ࡞ࠕߣࡓ࡜ಽ㔌࡮♖⵾ࠍࠇߘޕߚߒ KTcO4, Tc2S7

ߡߒᢛ⺞ߦḮ✢ߩฦൻቇᒻߩ Ȗ ⟎ⵝߩห᭽ߣᢥ₂[1]ߪቯ᷹ޕߚߞⴕࠍ࡯࡝࠻ࡔࡠ࠻ࠢࡍࠬ✢

ߣ㧘KTcO4ߡ޿↪ࠍ Tc2S7ߩ✢Ḯࠍ੤੕ߦ 60 ᤨ

㑆એ਄᷹ቯߚ߹ޕߚߒ 137Cs หߡߒߣෳᾖ✢Ḯࠍ

㧘pile-upߒቯ᷹ߦᤨ  ޕߚߞⴕࠍ⵬ᱜߩ╬
Tcޕߔ␜ߦ࿑ࠍ଀࡞࠻ࠢࡍࠬߚࠇࠄᓧޤᨐ⚿ޣ
-99mⷫߩᩭ99ࠆ޽ߢMoߩశ㔚ߪࠢ࡯ࡇ⹺ࠄ߼

㧘ࠬߕࠇ ඨᷫߩ99mTcࠄ߆✢෸߮უᄌᦛ࡞࠻ࠢࡍ

ᦼ᷹ቯߦᓇ㗀ࠍਈ޿ߥ߃⒟ᐲ߹99ߢMo߇㒰෰

㧘KTcO4ᒻߚ߹ޕߚ߈ߢ⹺⏕߇ߣߎࠆ޿ߡ߈ߢ

ߣࠆߴᲧࠍඨᷫᦼߩ99mTcߚߒቯ᷹ߢTc2S7ᒻߣ

Tc2S7ᒻ᷹ߢቯߚߒඨᷫᦼ߇㐳ࠅߥߊ㧘ߣߎߩߎ

ߘߪඨᷫᦼߥ⚦⹦ޕࠆ޿ߡߒ⥌৻ߣᢥ₂[3,4]ߪ

 ߅ߦ㧘⸛⺰ળ߼୯߽฽ߚߒቯ᷹ߢൻቇᒻߩઁߩ
 ޕࠆߔႎ๔ߡ޿
 ,T. Ohtsuki et al., Phys. Rev. Lett. 93, 112501 (2004); ibid. 98, 252501 (2007); [2] Y. Nir-El et al., Phys. Rev. C 93 [1]ޤෳ⠨ᢥ₂ޣ

012801(R) (2007); [3] K. T. Bainbridge et al., Phys. Rev. 90, 430 (1953); =�?H. Mazaki et al., Phys. Rev. C 21, 344 (1980) 

 
Precision measurement of the half-life of 99mTc 
Kikunaga, H., Hirose, K., Ohtsuki, T., Takamiya, K., Kasamatsu, Y., Nakanishi, T., Mitsugashira, T., 
Sekine, T. 
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 Table  U- Th-Ra data for the GSJ rock reference materials, JB-1a, b 
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1) T. Yokoyama, K. Kobayashi, T. Kuritani, and E. Nakamura, J. 

Geophys. Res., 108, doi:1029/2002JB002103 (2003) 

2) N. Imai, S. Terashima, S. Itoh and A. Ando, Geochem. J., 29, 

91-95 (1995) 

 
238

U-
230

Th-
226

Ra radioactive disequilibria in the volcanic products from younger Fuji and Izu-Oshima volcanoes 

KURIHARA, Y., TAKAHASHI, M. and SATO, J. 

Specific activity [mBq g
-1
] Activity ratio 

Sample 238
U 

230
Th 

226
Ra 

232
Th 

234
U/

238
U 

230
Th/

238
U 

226
Ra/

230
Th

 

JB-1a 20.5 ± 0.3 20.5 ± 0.2 - 36.4 ± 0.5 1.00 ± 0.01 1.00 ± 0.01 - 

JB-1b - - 20.5 ± 0.4 - - - 1.00 ± 0.02 

Imai et al.
2)
 19.5 - - 36.7 - - - 

Fig. (
226

Ra/
230

Th)0*-(
238

U/
230

Th) activity ratio 

diagram for the volcanic products from 

younger Fuji and Izu-Oshima volcanoes. 

    *: (
226

Ra/
230

Th) activity ratio at the time 

of the eruption. 
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Production rate of 
36

Cl in chondritic meteorites. 

OURA, Y., YAMAZAKI S., HASHIZUME F., EBIHARA M., TOSAKI Y., SASA K., 

NAGASHIMA Y., TAKAHASHI T., MATSUSHI Y., TAMARI M., SUEKI K., MATSUMURA H., 

BESSHO K., MIURA T. 
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఩ئȄÓțƽƠഎࣽǮǝáৼ਽âଇƶ 7Z"&%�ƶҦੱ֎ࡐ໷ൟ৖á6BHâ

á1 ԙ࢙Цપ໊¹2 ¹3ܞਕપܥ ௉પ¹4ܞ âڽ૰ئ

¸Ē੿उ݉ܤ 1¹ඐҭ२ך 1¹෪ఝГ඙ 2¹उܵ޽౐ 3¹෭࢕ߤฯ 4

úࣥཉû
&%7Záವ֛ۑ &*% ญైâƷЬଉਅư߱ਬǌଃਬࠃۍưƶ੏۶߁ພƳǐǒ¹પ֡ଇƯি঵Ɲ

ǔƮƌǓº૰עƳహ࡜ơǓЬଉਅƷઃຨൌǌ૰࠶עषƶы؜ǚࢄƙǓƧǉ¹ি঵Ԍࡾƶ໷Ʒ

ƥǔƳಳƌ඄ҠơǓºئ૰ƶഎࣽଇƳƷӄ׫Ƴি঵ƝǔƧ &%7Z Ɣݔ৪ưưǊƳ৘ǊƫƮƒǒ¹

ӄ׫ƶি঵໷ƳշơǓऻඦƔ֪཈ƝǔƮƌǓº

෭ףڽƯƷ¹఩ئȄÓțƽƠഎࣽǮǝáৼ਽Ǯǝâଇƶ &%7Z ǚҦੱ֎ࡐ໷ൟ৖඲á6BHâ

Ƴǐǒ୩໷Ɵ¹ƥƶ॥ஶൟരƳշơǓऻඦǚ௻Ǔºൟ৖ڤүǐǒ¹ӄ׫ƳƒƙǓ &%7Z ƶি঵

໷ƶ඄Ҡǚଳǁ¹ઃຨԩ௫ƲƱƶ඄௫ưƶշٱǚ݂ߒơǓº

úۊࡑû

6BH੯୩ƶްƳ&%7Zư௬ࢲઑƯƊǓ&%7Ɣ෉ӳưƲǓƧǉ¹ຨǟǥȮ܉՘࢈ áB8>�<:A�8@%-Eࠚ

,*"&*%ɕbâǚພƌൟ໐ऽڨǚଳǁƧºݶӖƶൟ৖ƯƷࠟ໬ƷȄÓțƽƠƯࡷޡƟƧഎࣽǮ

ǝ +% ǰȮȒȦá॥ஶ¾.*b"&''b¿ߴ୩ైન¾֧یਕ &&%% ైƓǑ '(- ైƳ੏௓âǚພƌƧº

ຨǟǥȮ܉՘ࠚ࢈Ƴǐǒ 7Z�ǚൟ໐ƟƧ¹7ۼZ�D=�' ƶିடǚ߁঵Ɵ!ƥǔǚ -*%ąƯऑƌƮ

7ZD ưƟƧºƛǔǚ௉׻પԙƶ 6BH Ư &%7Z$Ŕ7Z ೝǚ੯୩Ɵ¹౔ஶǚמǉƧºǆƧ¹എଇƶ೰

໷ƶϩ୩ 7Zá.7Zâ౔ஶǚଳǁǓƧǉ¹>8E"BH ǚພƌൟ৖඲ƶڸ௟Ǌ݉ƫƧº

úڤүû

¸6BH ƶ੯୩ڤүƓǑ¹എŌŵଇƶ &%7Z ౔ஶǚמǉ¹ƝǑƳ৪ƶ઒৘ੱஶǚ݂໣Ɵ &%7Z ȐȤ

ǾǪǴá૒ϳ฻৘ Xb' Ƴైյ઒৘ơǓࠃۍঝâǚ߬ڐƟƧºڤүǚইƳ࠷ơº&%7Z ƶȐȤǾ

ǪǴƷ๢ '%ö&%) ƓǑ )%ö&%)� Vidbh$Xb'$n ƶյƯ඄௫ƟƮƌǓƛưƔǗƓƫƧº๞ি࠯નਕ

֛á7#8#,%% ైപؼâƳ &%7Z ƶȏÓǪƔీǉǑǔ¹ƛǔƷઃຨԩ௫ǌ૰֡࠶ƶୢҟƲƱƳǐ

ǒЬଉਅƶ؊ஶƔरअƟƧƧǉư݂ƐǑǔǓºದഒƯƷ¹௻ǑǔƧ &%7Z ƶైډ඄Ҡǚ¹้࢈

ƶై༃ƲƱƶףڽƓǑמǉǑǔƮƌǓ &)ŗ౔ஶƶȂÓǺưǊೝǁƮׁཉơǓຊ୩ƯƊǓº

AMS analysis of Be-10 in ice core collected from Dome Fuji

MURAMATSU Y., HOSHINA M., HORIUCHI K., MATSUZAKI H., MOTOYAMA H.
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	(�é�ÖlCI:Fïýd¨µ�ÿÉ�(*�0KB/Øæºµ��qă���� 240Pu/239PumW�

°�º��Äxè�����ß�-,�CK>@2G�ð»�m��Ç�),��+� 

¸²T�CK>@2G��Ô}¾��ĉ�´�¸u�	��&�y
�¼~��~s�+���vo

�,��+�ĊDai et al., 2001ċ�¸¶��CK>@2G�òõøÐ.���+ËÊ��;8HN>>I=

C�Ĉ�(+Ô}�CK>@2G�ÎÒ�ß�-,����¦ÎÒ���2006� 3¤�«À�abÃ¡
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�è�� µ� 

� � 2005� 6¤�_O�§³�	�+êªÞ¸���Âwtzý¿øáÙ.Ç���k� 5000 č�¿ø

.ß��zÔ}Ċ> 70Pmċ	(��Ô}è� (1Č70Pm) .�i���è���Ĉ��	��^dä��

��Ā13NV�­Ü.Ç��>J2G	(�CK>@2G.Õâ��é�ÖlCI:Fïýd¨áÙ 

(Finnigan Element 2) .Ç��CK>@2GmWY (239Pu, 240Pu) .º����>J2GmWY�0KB/Ø

9E5>MHQ<Q	(�DQ<Ø42N<Q�º�.��� 
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zÔ}P�Ô}T� 240Pu/239Pu mW�°��0.196Č0.237�Ór������,)�\��ãùf{

�¶�àĆ¸²����vo�,�\ (0.199Č0.225) (Norisuye et al, 2006, Yamada et al., 2006) �RÝ��

global fallout (0.180) �°!�ĉ�\����� 

� � zÔ}T� 239+240Pu °��Û���Ô}T�\�°!�X
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Vertical distribution of particulate Th and Pu off Aomori 
Okubo, A., Zheng, J., Nakanishi, T., Aono, T., Yamada, M., Kusakabe, M., Kaeriyama, H.
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Co relationship on the behaviors between radionuclide and organic matter in seawater 
 SUZUKI Y., AONO T, ISHIKAWA Y., YAMAMOTO M. 
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Radiation education using fireworks 
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Fig. 1. TDPAC spectra of 111Cd(�111In) 
in  5,000-ppm In-doped ZnO at (a) 673 
K and (b) 298 K.  Solid lines are 
preliminary fits to the data. 
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Local Fields of ZnO Observed by Means of the TDPAC Method 
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Investigation of atomic processes after the formation of pionic and muonic atoms. 
NINOMIYA, K., NAKAGAKI, R., SUGIURA, H., NAKATSUKA, T., SATO, W., YOSHIMURA, T., 
MATSUMURA, H., KUBO, K., MIURA, T., NISHIYAMA, K., SHINOHARA, A., 
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z 2. o-Ps%ª­�Ç?M<CR 

o-Ps! O2%?JTÓ�s� 

 

(¡p�²)� �\´Êx��Ú���Ý¢m 

 

ßâ�!â�% È¯�&N>CSF7O(Ps)!v'2�?JTVÙä%IPN>CSF7

O(p-Ps)�WÙä%9RAN>CSF7O(o-Ps)%\�%¯��
1	»ÂY#��1 o-Ps%

�w(142 ns)& p-Ps#§)Å 1000bÜ�	®ÑY% o-Ps&EH=6@%¥Þ-Âà#�{o

��JB<9Ks�#.�� 1 ns¿�* ½�wo�21	o-Ps%�w&�%³~Y %e

ÆØiÄ#.0����o�1	±{ o-Ps%�w4¶��®Ñ%EH£Õ%¾Á-��Ïa

�¹5#Ì32��1	Ð�Y# O2h���{�1}t o-Ps &Ë��½�wo�1�!�

¼/2��1	�%½�wo& O2h�f%â�!ßâ���ª­�1JB<9Ks�#l
�

O2%X�?JT#.�� o-Ps �½�w% p-Ps #���21?JTÓ�s��Ò�1�+!

É
/21���2/%�ãÀÄ%|�¸®²Û�/�/�#"���"�	O2%?JTÓ

��ãÀ&�w¬��� &JB<9Kª­�ãÀ!há ���2* ¬��2"���

��o-Ps�w!ª­�Ç8GR;U%u�¬�4Ì��j+�?JTÓ��ãÀ4©+�	 

�å & 22
Na�/�g�21ßâ�4 O2! CO2%«t¨^Y ¦+ o-Ps4µ���	22

Na

%���#]�r·�Ç!ª­�Ç#.1ß

â��w¬�!��/#,�V�%ª­�Ç

%DBLPU��0,¬��1�wÖnÛº

Ý¬�4Ì��	o-Ps%ª­Ô�& O2���

#§_�(z 1)�ª­�Ç?M<CR#&�?

JTÓ�s�#.1DBLPU��0%°�

�h!�JB<9Ks�#.1���h�Î

¬�2�(z 2)	�2/�/ O2�.( CO2!

%ª­�ãÀ4©+�	 

    �spin (O2)= (1.44�0.32)�10
-19

 cm
2
 

    �pickoff (O2)= (0.23�0.05)�10
-19

 cm
2
 

�pickoff (CO2)= 3.1�10
-21

 cm
2
 

?JTÓ�& o-Ps�h�!ÍÃ��[�21

×¿ 
0�ÍÃY#ßâ�!â��u��

¤4q+$'"/"�JB<9Ks�.0�

ãÀ�����O2 #.1½�wo&?JTÓ

��Zy 
1�!�h���	*�I7Q

�k�d�"��+O2!%JB<9K�ãÀ

& CO2.0, 7b¿���"c#"��	 

 

Spin conversion reaction of o-Ps with O2 

NIHEI, H., KINO, Y., SEKINE, T. 
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��� 

óô�%ô� u����$çïUôÝ3���q�$ôÝ3��ô�$qÏ��	0�¾ç

Z�%�ô� àÌ���³¹�0���$j#óô� ô�$¨Ö¿��	0OAFSH6

PøPsù3���0� �	0�Ps$¨Ö7IR<V% 6.8 eV ²
�*�½o��óô�$

Ps Á���%�úÕ#-0��Õlª�¾çZ#Á���ÛÃô� #`����w%Ò¤Z

$Ë�$���#`��0��$�*�PALSøPositron annihilation lifetime spectroscopyù#-

/Ò¤¿�,ô�,óô�$Én�Í#�
�$ÇÊ�ß21����[y�¬��3+�i

�#�
�|Å�.´Å)�$�
µ�õ~#
�0PsÁ�®­3 PALS#-/ÐÓÄ#æ'

�� 

��ö� 

óô�Õ·ø22
Naù39LFTÚg#����Ù°��å¡øM;?JVR�Þº 220 Kùg

#�f���=Q58BDEF3Â
�µ�3 5 K/h� 70ü300 K$Îz�ìÔÄ#�o���

sµ�#
�0óô��w3¶����)��å¡#râe3¼����t ¼��"
�t

#�
�¯é��� 

�Òª� 

óô��wBN=FR% 3 �$

�w�i3����$��¥+

ñ�w$�iø0.9ü3.5 nsù�

o-Ps  Ø�.10��$�i$

Á���3�3��w3�3 ��

{û#¶�#-�����3  

�3$µ�`��3È��̂ µ|

_�%�ÛÃô�����1�

²
¨Ö$¸��¿� "/�

óô� Òt�� Ps3��0�

 ���0�*�Ps Á����

�k�0� �Æ.1�
0�

�$��ô�%râe#-/¨

Ö�ã�0�̂ µ�%�râe$¦»#-0Á�ï$�%µ�$X£  +#���"/�150 

Kêc���ô�%�}��"�"����$µ�%M;?JVR$:QBèÉº#WÜ��


0�����150 K\X�%râe$¦»#-���3#h&��Á��
0��1%¬�$

»
i�#%á.1"���dv�	0�:QBèÉº-/÷µ�%i�$ÛÃ��Wíã�

�1�
0$��4R>VR$KGS;@R�#-0±ÑÒt�òa�0¢�" PsÁ�®­$

�}3Èx��
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Temperature Dependence of the Positronium Formation in Hexanol 

KINOSHITA, S., KINO, Y., SEKINE, T., SUZUKI, T. 
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࿕૕ࠆߌ߅ߦ㜞ࠛࡓ࠻ࠕ࠻࠶ࡎߩࡦࠝࠗ࡯ࠡ࡞ࡀൻቇ⊛ㆊ⒟ߦ㑐ࠆߔ⎇

ⓥ(XII)㧙ߦ࠼ࠗࡃ࡯ࠞࡦ࠹ࠬࠣࡦ࠲ᾖ኿ߚࠇߐ㊀᳓⚛ߩൻቇ⊛᜼േߦ෸

�ᾖ኿᷷ᐲଐሽᕈ㧙ߔ߷  
(㕒ጟᄢℂ᡼኿⎇)� ٤㋈ᧁ␽ሶޔ⩵ᳰᵗᐔޔศᴡᦶޔᄢ⍫ᕶਭޔᅏ㊁ஜੑ 

� � � � � � � � � �  
D-Tޔߡߒߣߟߣ߭ߩḮ࡯ࠡ࡞ࡀࠛߩᰴ਎ઍޤ⸒✜ޣ ᩭⲢว⊒㔚߇ᬌ⸛ޕࠆ޿ߡࠇߐᩭⲢว

Ἱౝࡑ࠭࡜ࡊࠆߌ߅ߦኻะᯏེࡑ࠭࡜ࡊߪߦ࠲࡯ࡃࠗ࠳ࠆ޽ߢਛߩਇ⚐‛ࠍ㒰෰߽ߣߣࠆߔ

ޔ߼ߚࠆࠇߐធᦑ⋤ߦࡑ࠭࡜ࡊߪ࠲࡯ࡃࠗ࠳ޕࠆ޽߇ᓎഀࠆߖߐૐᷫࠍ⩄⽶ᾲߩო߳৻╙ޔߦ

㜞Ⲣὐࠆ޽ߢ὇⚛ߣૐࠬߩࡦ࠹ࠬࠣࡦ࠲ࠆ޽ߢ₸࠲࠶ࡄ૬↪߇ᬌ⸛ޔߪࠄࠇߎޕࠆ޿ߡࠇߐ

ࠬࠣࡦ࠲ߢ⴫㕙࠲࡯ࡃࠗ࠳ޔ߼ߚߩ᠄ᾲⴣ߿࠲࠶ࡄࠬࠆࠃߦሶ☸࡯ࠡ࡞ࡀ㜞ࠛߩਛࡑ࠭࡜ࡊ

ߚߒၸⓍޔߚ߹ޕࠆࠇࠄ߃⠨ߣࠆߔᒻᚑࠍၸⓍጀౣ߻฽ࠍ(WC)࠼ࠗࡃ࡯ࠞࡦ࠹ WC ࡜ࡊߪߦ

ᩭⲢߪ᣿⸂ߩൻቇ⊛᜼േߩߘޔ߼ߚࠆࠇߐᾖ኿߇ࡓ࠙࠴࡝࠻࡯ࠡ࡞ࡀ㜞ࠛߚߒṳᵨࠅࠃࡑ࠭

วἹߩ቟ోᕈࠍ⹏ଔࠆߔ਄ߢ㊀ⷐߥ⺖㗴ޔߢߎߘޕࠆ޽ߢᧄ⎇ⓥߪߢ WC 㜞ߚࠇ߹ㄟߜᛂߦ

ߔ᣿⸂ࠍᾖ኿᷷ᐲଐሽᕈߔ߷෸ߦൻቇ⊛᜼േߩ╬⣕᝝ᝒㆊ⒟࡮᝝ᝒߩࡓ࠙࠴࡝࠻࡯ࠡ࡞ࡀࠛ

߅᣹᷷⣕㔌(TDS)ᴺࠍൻቇ⊛᜼േߩ⚛㊀᳓ߚࠇߐᾖ኿ߢฦᾖ኿᷷ᐲޔ޿↪ࠍ⚛㊀᳓ޔߦ߼ߚࠆ

߮ࠃ X ✢శ㔚ሶಽశ(XPS)ᴺߡ޿↪ࠍ⹏ଔޕߚߒ 
ᄙ⚿᥏ߩ⵾␠࡞ࠕ࡝࠹ࡑ࠼ࠗ࡜ࠕߡߒߣ⹜ᢱޤታ㛎ޣ WC 㒰෰ࠍ‛⚐ਇߦ߼ߓߪޕߚ޿↪ࠍ

ߦ߼ߚࠆߔ 1323 K ߢ 10 ಽ㑆ߩടᾲಣℂࠍⴕߚߞᓟޔ㊀᳓⚛ࠗࠝࡦ(D2
+)ᾖ኿1.0࡯ࠡ࡞ࡀࠛࠍ 

keVࠬࠢ࠶࡜ࡈޔ 1.0�1018 D m-2 s-1ࠬࡦࠛ࡞ࡈޔ 1.0�1022 D m-2ߡߦ 323́873 K ฦᾖ኿᷷ᐲߩ

XPSޔᾖ኿ᓟޕߚߞⴕߢ ᷹ቯࠍⴕߦ߽ߣߣ߁ TDS᷹ቯࠍ᣹᷷ㅦᐲ 0.5 K s-1ߡߒߣቶ᷷ࠄ߆ 1323 
K  ޕߚߞⴕߢ߹
ߢฦᾖ኿᷷ᐲߦ࿑ޤ⠨ኤ࡮ᨐ⚿ޣ D2

+ᾖ኿ߚߒ㓙ߩ D2 TDS Gaussianޕߔ␜ࠍ࡞࠻ࠢࡍࠬ ಽᏓ

㑐ᢙࠢ࡯ࡇߚ޿↪ࠍ⸃ᨆߩ⚿ᨐ930ޔ590ޔ490ޔ400ޔ K ઃㄭߦ㊀᳓⚛ߩ⣕㔌߇ࠢ࡯ࡇሽ࿷ߔ

ߩ㧔࿑ਛߚߞߥߦ߆ࠄ᣿߇ߣߎࠆ Peak 1- Peak 4㧕ߩߢ߹ࠇߎޔߪࠄࠇߎޕ⎇ⓥޔࠅࠃߦPeak 1㧘
Peak 2 ߪ WC ᩰሶ㑆ޔ࠻ࠗࠨPeak 3 Peak 4ޔ὇⚛ⓨሹߪ ߪ C-D ⚿วߡߒߣ᝝ᝒߚࠇߐ㊀᳓⚛

Peak 1ޕ[1] ࠆ޿ߡࠇߐႎ๔߇ߣߎࠆ޽ߢࠢ࡯ࡇ⣕㔌ࠆߔ⿠࿃ߦ ߇ᾖ኿᷷ᐲߪ 423 K એ਄ߪߢ

⷗573ޔߕࠇࠄ K એ਄ߪߢ Peak 1 Peak 3ޔPeak 2ޔ߃ടߦ ߽⷗ޔߚ߹ޕߚߞ߆ߥࠇࠄXPS ⚿ߩ

ᨐޔࠄ߆W-4f ᾖ኿᷷ᐲޔߪߢࠢ࡯ࡇߩ 423 K ߢ

ࠄ⷗߇࠻ࡈൻቇࠪߦ஥࡯ࠡ࡞ࡀ㜞ࠛޔᾖ኿ᓟߩ

ᾖ኿᷷ᐲޔࠇ 573 K ࡯ࠡ࡞ࡀૐࠛޔᾖ኿ᓟߩߢ

஥߳ߩൻቇࠪ߇࠻ࡈ⷗ޕߚࠇࠄ৻ᣇ C-1s ࡯ࡇߩ

ᾖ኿᷷ᐲޔߡߒᲧセߣടᾲಣℂᓟޔߪߢࠢ 323 K
ᾖ኿ޔߒ࠻ࡈ஥߳ࠪ࡯ࠡ࡞ࡀ㜞ࠛޔᾖ኿ᓟߩߢ

᷷ᐲ 473 ߮ࠃ߅ 573 K ߪ࠻ࡈൻቇࠪࠆߥᦝߪߢ

⷗ޔࠄ߆ߣߎߩࠄࠇߎޕߚߞ߆ߥࠇࠄPeak 1 ߪ 2
ߩߟ C ߣ 3 ߩߟ W  Peakޔ࠻ࠗࠨᩰሶ㑆ࠆߥࠄ߆
2 ߪ 3 ߩߟ C ߣ 2 ߩߟ W ࠻ࠗࠨᩰሶ㑆ࠆߥࠄ߆

ޔߦࠄߐޕߚࠇߐໂ␜߇ߣߎࠆ޽ߢ⣕㔌ߩࠄ߆

ᾖ኿᷷ᐲ 673 K એਅߪߢ C-C ⚿วߦነਈࡇࠆߔ

K 673ޔߒኻߦߩߚߒዋᷫ߇㕙Ⓧࠢ࡯ એ਄ߪߢ

Ⴧടߡߞࠃޕߚߒ 673 K એ਄ࠆߌ߅ߦᾖ኿ߪߢ

D2
+ᾖ኿ਛߩടᾲߡߞࠃߦ὇⚛߇⹜ᢱ⴫㕙਄ߦ

஍ᨆ߇ߣߎࠆߔ␜ໂ[1]ޕߚࠇߐH. Kimura et. al., Fusion Eng. Des. 81, (2006) 295.  
 
Studies on hot atom chemical behavior of energetic ions in solids (XII) -Implantation temperature 
dependence on chemical behavior of deuterium implanted into tungsten carbide - 
SUZUKI, S., KIKUCHI, Y., YOSHIKAWA, A., OYA, Y., OKUNO, K.  

࿑� ฦᾖ኿᷷ᐲߢ D2
+ᾖ኿ߚߒ㓙ߩ 

D2 TDS  ࡞࠻ࠢࡍࠬ
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࿕૕ࠆߌ߅ߦ㜞ࠛࡓ࠻ࠕ࠻࠶ࡎߩࡦࠝࠗ࡯ࠡ࡞ࡀൻቇㆊ⒟ߦ㑐ࠆߔ⎇ⓥ(XIII) - 
὇⚛฽᦭ߦ⤑ࡦࡠࡏᾖ኿ߚࠇߐ㜞ࠛ࡯ࠡ࡞ࡀ㊀᳓⚛ߩൻቇ⁁ᘒߦ෸߷ߔ὇⚛

ਇ⚐‛ߩലᨐ 
(㕒ጟᄢℂ᡼኿⎇) ٤ᓼ᳗┥਽� ศᴡᦶ� ⩵ᳰᵗᐔ� ⍹Ꮉኡආ 
㗇↰ᵏᏒ� ੖ච፲ᕺ⟤� ᄢ⍫ᕶਭ� ᅏ㊁ஜ  ੑ

  
D-Tޤ⸒✜ޣ ᩭⲢวἹౝߩ╙৻ოޔߡ޿߅ߦਇ⚐‛ࡑ࠭࡜ࡊߩౝ߳ᷙߩ౉ᛥ೙߮ࠃ߅㒰෰ޔ߼ߚߩო

ޕࠆ޿ߡࠇߐ⸛ᬌ࡮ታᣉ߇ࡦ࡚ࠪ࡯࠯࠾ࡠࡏࠆߖߐ⌕⫳ࠍࡦࡠࡏߦო৻╙ޔߡߒߣࠣࡦ࠾࡚ࠪࠖ࠺ࡦࠦ

ო⴫㕙ߪߦ⤑ࡦࡠࡏߚࠇߐ⌕⫳ߦ㉄⚛߿὇⚛╬ߩਇ⚐‛߇฽᦭ࠅࠃࡑ࠭࡜ࡊޔࠇߐṳ಴ࠆߔ㜞ࠛ࡞ࡀ

ߦ⤑ࡦࡠࡏ߼ߚࠆ޽ߢ᡼኿ᕈᩭ⒳ߪࡓ࠙࠴࡝࠻ޕࠆࠇߐᗐ੍߇ߣߎࠆࠇ߹ㄟߜᛂ߇ࡓ࠙࠴࡝࠻ߩ࡯ࠡ

ᛂߜㄟ߹ߩࡓ࠙࠴࡝࠻ߚࠇṛ⇐㊂߿᝝ᝒ⁁ᘒߩ⸃᣿ޔߪᩭⲢวἹߩ቟ోᕈ⹏ଔⷰߩὐࠄ߆㊀ⷐߥ⎇ⓥ

⺖㗴ߢ߹ࠇߎޕࠆ޽ߢᒰ⎇ⓥቶޔߪߢ㜞⚐ᐲ߮ࠃ߅⤑ࡦࡠࡏ㉄⚛฽᦭ߦ⤑ࡦࡠࡏኻޔߒ㜞ࠛ࡯ࠡ࡞ࡀ

㊀᳓⚛ࠗࠝࡦ(D2
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Studies on hot atom chemical behavior of energetic in solids(XIII) - Effects of carbon impurity on chemical 
behavior of energetic deuterium implanted into carbon-contained boron film 
TOKUNAGA, T., YOSHIKAWA, A., KIKUCHI, Y., ISHIKAWA, H., SUDA, T., IGARASHI, E., OYA, Y., 
OKUNO, K. 
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固体における高エネルギーイオンのホットアトム化学的過程に関する

研究(XIV)－固体トリチウム増殖材 Li2TiO3 中に照射された重水素の捕

捉過程に関する研究－ 
(静岡大理放射研) ○稲垣祐治、須田泰市、石川寛匡、吉河朗 
          大矢恭久、奥野健二 

 
[緒言] 核融合炉ブランケットシステムにおけるトリチウム増殖材は、D-T 反応により生成し
た中性子との 6Li(n, α)Tや 7Li(n, n' α)T反応により燃料であるトリチウムを増殖させる役割を
持つ。このため核融合炉の安全性評価およびトリチウム回収機構の確立の観点から増殖材中

へのトリチウムの捕捉過程の解明は重要である。そこで本研究では、トリチウム増殖候補材

のひとつであるチタン酸リチウム(Li2TiO3)に対しトリチウムを模擬した重水素イオン(D2
+)を

照射し、その捕捉過程を昇温脱離法(TDS)および X線光電子分光法(XPS)を用いて明らかにし
た。 
[実験] 試料としてフルウチ化学株式会社製 Li2TiO3粉末を焼結したものを用いた。1000 K に
て 10分間の加熱処理を行い不純物除去した後、D2

+照射をイオンエネルギー3.0 keV、イオン
フラックス 2.0×1018 D+ m-2 s-1にて行った。なお、イオンフルエンス依存性実験では室温にて

イオンフルエンスを(0.1-2.0)×1022 D+ m-2と変化させ、照射温度依存性実験ではイオンフルエ

ンス 1.0×1022 D+ m-2とし、照射温度を室温から 673 Kまで変化させて D2
+照射を行った。D2

+

照射後 XPS測定を行い、次いで TDS測定を昇温速度 5 K min-1にて室温から 1000 Kまで行っ
た。 
[結果・考察] 本研究で得られた重水素 TDS スペクトルに対して Gaussian 分布関数を用いて
ピーク解析を行った結果、4 つのピークに分離できることが明らかとなった。熱中性子照射
を行った Li2TiO3のトリチウム TDSスペクトルの結果[1]との比較から、ピーク 1 (380 K)およ
びピーク 2 (420 K)は試料表面近傍からの脱離、ピーク 3 (500 K)およびピーク 4 (600 K)はバル
ク内からの重水素の脱離であることがわかった。特にピーク 3 およびピーク 4 はそれぞれ酸
素空孔にひとつの電子がトラップされた E'-centerからの脱離、O-D結合の分解による脱離で
あると考えられた。図に各イオンフルエンスで D2

+照射した際の各捕捉サイトにおける重水素

滞留量を示す。イオンフルエンス 0-0.75×1022 D+ 
m-2 の領域において、重水素は E'-center へ優先
的に捕捉され、0.75×1022 D+ m-2 以上でほぼ飽
和に達することがわかった。また、E'-center へ
の捕捉が飽和した 1.0×1022 D+ m-2 以上では、イ
オンフルエンスの増加に伴って O-D結合として
重水素が捕捉されることが明らかとなった。以

上の結果より、照射された重水素は E'-center へ
優先的に捕捉され、E'-center への捕捉が飽和に
達した後、O-D 結合を形成することが示唆され
た。本発表では照射温度依存性実験の結果も踏

まえて、Li2TiO3の重水素捕捉過程に関して詳細

な議論を行う予定である。 
[1] M. Oyaidzu, et al., J. Nucl. Mater. 329-333 (2004) 1313.  
 
Studies on hot atom chemical behavior of energetic ions in solids(XIV) -Trapping processes of 
deuterium implanted into solid tritium breeding material, Li2TiO3 - 
INAGAKI, Y., SUDA, T., ISHIKAWA, H., YOSHIKAWA, A., OYA, Y., OKUNO, K. 

図 イオンフルエンスの変化に伴う各
捕捉サイトの重水素滞留量の変化 
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Fig. 1. Geometries used in Mössbauer measurements
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� � �       Magnetic and nano-structure analysis of SnO2 doped with Sb and Fe  
�

                K. Nomura1, C. Barrero1,2,� K. Kuwano3, Y. Yamada3, J. Sakuma 4,  
M. Takahashi4, T. Saito4, E. Kuzman5 and� A. Ooki1 

�1Univ. Tokyo, 2Antioquia Univ., 3Tokyo Univ. Sci., 4Toho Univ., 5Etoves Lorand Univ.� 

 

 

We have studied the effect of the simultaneous Fe and 

Sb doping on the magnetic and crystallographic 

properties in SnO2 nanocrystals. The samples, which 

were prepared by a sol-gel method, consisted of rutile 

type SnO2 and were free of any impurity phase. 119Sn-, 
57Fe-, and 121Sb-Mössbauer spectroscopies demonstrate 

that Sn4+, Fe3+ and Sb5+ are the only oxidation states 

for these ions in the SnO2 structure. For most samples, 

the presence of antimony did not improve Ms, but for 

Sn0.85Sb0.05Fe0.1O2-G, this value was increased up to 
14 times as shown fig.1. This only sample exhibited 

magnetic sextets in its 57Fe Mössbauer spectrum in 

addition to two doublets, whereas for the other 

samples only two doublets were observed as shown 

fig.2. For a restricted Sb/Fe ratio, the magnetic 

ordering of the iron ions can be activated. The origin 

of the magnetic interactions is considered due to the 

existence of exchange interactions between the iron 

ions mediated by free-carriers in an impurity band. 

The doping Sb5+ into SnO2 increase the free carriers, 

and the excess doping of F

Sn0.85Sb0.05Fe0.1O2-G, b) Sn0.8Sb0.1Fe0.1O2-G, c)
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Fig.1 Magnetization curves for samples: a)

Sn0.9Fe0.1O2-G , d)  Sn0.85Sb0.1Fe0.05O2-G. 
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વዉᐲ㧔ǻ㧕߇ᢙᩴ਄᣹ޕࠆߔᧄታ㛎ޔߪߢㆡᐲߥᾲಣℂߡߞࠃߦǻߩ୯ࠍᲑ㓏⊛ߦᄌൻߚߖߐ

NTA  ޕߚߞⴕࠍታ㛎ߢ⊛⋠ࠆߔߦ߆ࠄ᣿ࠍ㑐⋦ߩ࡯ࠡ࡞ࡀᵴᕈൻࠛߣ᭴ㅧ✭๺ޔߡߒ૞ᚑࠍࠬ࡜ࠟ
[ታ㛎] 
� BaCO3ޔV2O5ޔFe2O3 ੃߁ߩ߼ޔࠅขࠅ⒊ࠍᔅⷐ㊂ߩ
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ߡࠇ౉ߦ ߢ͠ 1000 90 ಽ㑆ṁⲢޕߚߒṁⲢ‛࡟ࡦ࠹ࠬࠍ
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৻ㅪߩ NTA ߢቶ᷷ߪ࡞࠻ࠢࡍࠬ࡯ࠕ࠙ࡃࠬࡔߩࠬ࡜ࠟ

ቯടㅦᐲᴺ᷹ࠅࠃߦቯޔߒ⇣ᕈ૕ࠪߩ࠻ࡈၮḰ‛⾰ߒߣ

ࠄ߆ቶ᷷ޕߚ޿↪㊄ዻ㋕߽ߡ ߔቯ᷹ࠍǻߢ࿐▸ߩ͠ 100

 ޕߚ߼᳞ࠍ୯ߩ࡯ࠡ࡞ࡀᵴᕈൻࠛࠅࠃߦߣߎࠆ
[⚿ᨐߣ⠨ኤ] 
� NTA ࠍࠬ࡜ࠟ 400ޔ370ޔ350 ߮ࠃ߅ ᾲಣℂߢ͠ 500

ߪǻߩᾲಣℂ೨ޕߚߒቯ᷹ࠍǻޔᓟߚߒ 2.8�10-6 S cm-1

ߢ͠ 500ޔ߫߃଀ޔ߇ߚߞ޽ߢ 60 min ߪᾲಣℂᓟߩ 4.3
�10-2 S cm-1ޕߚߞߥߣFig. 1 ߩࠄࠇߎߦ NTA ߩࠬ࡜ࠟ
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ߚߖߐ਄᣹ߦ⊛Ბ㓏ࠍǻࠅࠃߦᾲಣℂߪߦ NTA ࠬ࡜ࠟ
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྾㕙૕ߩᱡ߇ߺዊ߈ߣߩߎޔࠅߥߊߐ㔚᳇વዉᐲߩᵴᕈ

ൻࠛᷫ߇࡯ࠡ࡞ࡀዋޔ߼ߚࠆߔ㔚ሶ߇₸⏕ߩࠣࡦࡇ࠶ࡎ

਄᣹ޕࠆࠇߐ⺰⚿ߣࠆߔ 
 
Electric Conductivity and Mössbauer Spectra of Vanadate 

Glass. 

YASUMITSU, H., MATSUI, R., KURIMOTO, H., 

NISHIDA, T. 
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<ᗎㄽ> 
᭱㏆ࠊ」ྜᶵ⬟࠺࠸࡜ほⅬࠊࡽ࠿ᙉㄏ㟁ࡘ࠿ᙉ☢ᛶ㸦」ྜ࢙ࣟࣇ㸧࢖࢙ࣟࣇࢳ࣐ࣝ“ࡍ♧ࢆ

ࠋࡿ࠸࡚ࡋศ㔝࡛άⓎ໬ࡿࡓࢃ࡟᭷ᶵ࣭↓ᶵ࣭㔠ᒓ㘒యࡀ✲◊ࡓࡋ࡜ࢻ࣮࣮࣡࢟ࢆ”㉁≀ࢡࢵ

ࡽ࠿୰ࡢᙉᙎᛶࠊᙉ☢ᛶࠊᙉㄏ㟁ᛶࠊࡣ㉁≀ࢡࢵ࢖࢙ࣟࣇࢳ࣐ࣝ 2 ᣢࡏࢃ࠶ࢆᛶ㉁ࡢ௨ୖࡘ

㟁Ẽ࡚ࡗࡼ࡟ሙ☢ࠊࡣ㉁࡛≀࡞࠺ࡼࡢࡇࠋࡿ࠸࡚ࢀࡤ࿧࡜㉁≀ࢡࢵ࢖࢙ࣟࣇࢳ࣐ࣝࡣ㉁≀ࡘ

ศᴟࡣ࠸ࡿ࠶ࢆ㟁ሙ࡚ࡗࡼ࡟☢ᛶࠊࡁ࡛ࡀ࡜ࡇࡿࡍ࣮ࣝࣟࢺࣥࢥࢆᕧ኱㟁Ẽ☢Ẽຠᯝࡍ♧ࢆ

ྍ⬟ᛶ࡚ࡗࡀࡓࡋࠋࡿ࠶ࡀᚑ᮶ࡢ༢యࡢሙྜ࡜ࡗࡎࡶࡾࡼప࡛࣮ࢠࣝࢿ࢚㥑ືྍ⬟࡞᪂࡞ࡓ

࢖࢙ࣟࣇࢳ࣐࡛ࣝࡇࡑࠋࡿ࠸࡚ࢀࡉ┠ὀ࡚ࡋ࡜ࢳ࣮ࣟࣉ࢔ࡢᮦᩱ๰〇ࢧࣥࢭ㺃ࢱ࣮࢚ࣗࢳࢡ࢔

2FeCl4[R-amine]ࡾࡓ࠶࡟㛤Ⓨࡢ㉁≀ࢡࢵ ࡟ㄏ㟁≉ᛶࡧࡼ࠾Ẽⓗᛶ㉁☢ࠊᵓ㐀ࡢࡑࠊࡋᡂྜࢆ

 ࠋࡓࡋ࡟࡜ࡇࡿ࡭ㄪ࡚࠸ࡘ
 

<ᐇ㦂> 
FeCl2�4H2O ẚࣝࣔࢆሷ㓟ሷࡢㄏᑟయ࣑ࣥ࢔࡜ 1 : 2 ࡛⣙ 50ΥࡢỈ୰࡛ΰྜࠊᨩᢾࠊࡋ෭༷ࡍ

ࡼ࠾Ẽ ᐃ☢ࠊᵓ㐀ゎᯒࡢࡽࢀࡇࠋࡓࡁ࡛ࡀ࡜ࡇࡿᚓ࡟ᐜ᫆ࢆ༢⤖ᬗࡢⰍ↓࡚ࡗࡼ࡟࡜ࡇࡿ

 ࠋࡓࡗ⾜ࢆㄏ㟁 ᐃࡧ
 

<⤖ᯝ࡜⪃ᐹ> 
஧ḟඖᵓ㐀࡛ࢺ࢖࢝ࢫࣈࣟ࣌ᆺ㦵᱁ࢆ᭷ࡿࡍ

[R-amine]2FeCl4ྜࢆᡂ࡛ࡇࡇࠋࡓࡋ R ࣝࣆࣟࣉࡣ

ࢀࡒࢀࡑࢆࡢࡶࡢ㙐ࣝ࢟ࣝ࢔ࡢࣝࢳࣈ࡜

[C3A]2FeCl4ࠊ[C4A]2FeCl4ࠋࡓࡋ࡜༢⤖ᬗᵓ㐀ゎᯒ

ࡾࡼᯝ⤖ࡢ C3A ࡀ FeCl4ࡢ஧ḟඖࢺ࣮ࢩ㛫࡟఩⨨

㓄఩ࡀࣥ࢜࢖ሷ⣲ࡢࡘභࡣࣥ࢜࢖㕲(II)ࡢࡘ୍ࡋ

Ỉ⣲ࡀࣥ࢜࢖࣒࢘ࢽࣔࣥ࢔࡟ሷ⣲ࡢ㍈఩ࡾ࠾࡚ࡋ

࡟ࡶ࡜⪅୧ࠊࡾᯝᐤ⤖ࡢ໬⋡ ᐃ☢ࡢ≀໬ྜࡢࡽࢀࡇࡓࡲࠋࡓࡗ࠶ᵓ㐀࡛ࡿ࠸࡚ࡋྜ⤖ 90 K
௜㏆࡛ᙅᙉ☢ᛶయࡢࡽࢀࡇ࡟ࡽࡉࠋࡓࡗ࡞࡜໬ྜ≀ࡢㄏ㟁 ᐃࡓࡗ⾜ࢆ⤖ᯝࠊᐊ ࡛ẚㄏ㟁

࡜࡬ᐊ ௨ୗ࡛ᙉㄏ㟁యࠊࡣᯝ⤖ࡢࡽࢀࡇࠋࡓࡋ♧ࢆᙉㄏ㟁ᛶࠊࢀࡉ ほࡀቑ኱࠸ࡋⴭࡢ⋠

㌿⛣ࡧࡼ࠾ࠊ࡜ࡇࡿࡍ 90 K ௨ୗ࡛ᙅᙉ☢ᛶయ࡜࡬㌿⛣ࡀ࡜ࡇࡿࡍศࡕࢃ࡞ࡍࠋࡓࡗ࠿ 90 K
௨ୗ࡛ᙉㄏ㟁࣭ᙉ☢ᛶࢡࢵ࢖࢙ࣟࣇࢳ࣐ࣝࡍ♧ࢆ≉ᛶࢆⓎ⌧ྍࡿࡏࡉ⬟ᛶࢆ♧၀ࠊࡾ࠾࡚ࡋ

௒ᚋ ME ຠᯝࢆ࡝࡞ㄪࡃ࠸࡚࡭ᚲせࠋࡿ࠶ࡀ 
 
Multiferroic property for organic-inorganic hybrid compounds 
HAYAMI, S., URAKAMI, D., NAKASHIMA, S., SUZUKI, T., INOUE, K. 

ᅗ1 [C3A][FeCl4]䛾༢⤖ᬗᵓ㐀ゎᯒ䛻䜘䜛ᵓ㐀䚹

FeCl4䛾䝅䞊䝖

C3A(propylammonium)
䛜Ỉ⣲⤖ྜ䛻䜘䜚䝅䞊䝖
䛾ୖୗ䛻䛒䜛䚹
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�,�.*�����I?Ê	�JR>SËLUHV�
���'���"Å«xÃb Fe(NCX)2(bpp)2 (X=S, 
Se, BH3),¡��Å«�¾6©��p#ÌFe(NCS)2(bpp)2 ,ÏÀ`+Z�Á�(�&,¡��
\�f¥]¼i�¾6(3ÍË��+Ãb,É?JVª+--'�3�Ì®� X ±t�*02
È_+�¾(³�143 Fe(NCBH3)2(bpp)2 (1)',?JV;U?:XGXÊSCOË¢»�¸�
�43ÍË��¦¬',Ìr���*%�&�1*�¹�ÌFe(NCX)2(bpp)2+�¾( SCO �m
*%�&�¹�"��

�°�(³��OAFXS(MV@V6�{(�&r��"Ãb,MV@V6n��&�2�

Fe(NCBH3)2(bpp)2W2(benzene) (2)(³�14"�2+O?G97X?N;DS6uÍ*©��
~�' ISd, 1.08mm/s'�2\cÉ?JV6©��QSdÊ1.24mm/sË, 1+ 0.44 mm/s0
2z���78K '\¯+É?JVª�¸��4�¤)3Â<8D+|v�©s�43��1
*5��*a?JVª/¸��43��+Ãb6­�Z*�²�&��(je+BKTCD

���Ìa?JVª()3�(�O?G97X?N;DS�1k�$"�!�' 2 6 120�
'�²�3�(*02MV@V6´Ç� "��14" Fe(NCBH3)2(bpp)2 (3)+O?G97X
?N;DS6uÎ*©��~�+?N;DS,µÆ'�3��=PXL)�k+HQOXA

, 1*½��78K',z¿k�a?JV*)2�SCO�m6©���4, 1+yo*È_�
&�3��~�'KUXE)�k�¶143��¤)3�3 +®� X±t�, 1 *È_�&
�"��t�,KUXE'�$"�3 6MV@V*��(-"MV@V6n��3�(/§
º�4�MV@V+n�*02 SCO 6l�'�"Ð�41+?JVyo,¨o �}+°�
�1/���4"� 
 

 
1) M. Atsuchi et al., Chem. Lett., 2007, 36, 1064. 

 
Mössbauer spectroscopic study of the assembled iron complexes bridged by 1,3-bis(4-pyridyl)propane 

NAKASHIMA, S., ATSUCHI, M., INOUE, K. 
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Fig. 1  Mössbauer spectra of 2. 
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Fig. 2  Mössbauer spectra of 3. 
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7DQGP�ߡ޿߅ߦ ����0H9ߩ ���5&ߚߞಾߦ��FPⷺޕߚߞⴕࠍᾖ኿ታ㛎ࡓ࡯ࡆ��&��࿕૕㘧〔ᬌ಴ེ
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⿥࠼࠾࠴ࠢࠕర⚛ṁᶧൻቇᭂߩ߼ߚߩᓸ㊂Ớᐲࠆߌ߅ߦ 
ㅒ⋧ࠢߩ࡯ࠖࡈ࡜ࠣ࠻ࡑࡠ⎇ⓥ 
 
(㊄ᴛᄢ㒮⥄ὼ ㊄ᴛᄢℂޔ1 ⎇ࡀ㜞ࠛޔ2 ⎇ℂޔ3 4)� ٤ධ㉿᦮ᵗ  ޔ1
⨹ᧁᐙ↢ ㋈ᧁᄢ੺ޔ2 ৻ᧁਅືޔ1 ኼ⧷᳗⩵ޔ3 ⠀႐ብశޔ4 ᮮጊ᣿ᒾޔ4 1 

 
⚛ర࠼࠾࠴ࠢࠕ⿥ޤߦ߼ߓߪޣ Rf ࠆ޽ߢหᣖ૕ߩߘޔߦ߼ߚࠆߴ⺞ࠍṁᇦ᛽಴⢻ߩ ZrޔHf
Rfޕߚߴ⺞ࠍๆ⌕᜼േߩ᮸⢽߳ࡈ࡜ࠣ࠻ࡑࡠࠢ⋦ㅒߩ ߚߒ⵾ㅧߢᩭ෻ᔕޔߪߢታ㛎ࠆ޿↪ࠍ

Rf ᔅⷐਇนᰳ߇ታ㛎ࡦࠗ࡜ࡦࠝޔ߁ⴕࠍൻቇᠲ૞ߒャㅍߢ߹ታ㛎ቶߖߐ⌕ๆߦ࡞࠱ࡠࠕࠛࠍ

 ⋦࿕ቯ↪ࡈ࡜ࠣ࠻ࡑࡠࠢ⋦ㅒߚߒ଻ᜬࠍ(TBP)࡞࠴ࡉ࡝࠻㉄ࡦ࡝ޔߪߢᧄ⎇ⓥޕࠆ޽ߢ
(TBP-Resin)ࠍ⺞⵾ߩߘޔߒ᮸⢽ߩ᛽಴⢻᷹ࠍቯ88ޔ߼ߚࠆߔZr, 175Hf ࠶ࡃߚ޿↪ࠍ࡯ࠨ࡯࡟࠻

ࠅࠃߦታ㛎࠴ Zr, Hf ಽ㈩ଥᢙߩ Kdࠍ᳿ቯޔߚ߹ޕߚߒRf ߈ߢ↪ㆡߦታ㛎ࡦࠗ࡜ࡦࠝߚ޿↪ࠍ

ߚߒᚑ↢ߢടㅦེޔ߼ߚࠆߔߦ߁ࠃࠆ 85Zr ߮ࠃ߅ 169Hf ࠗ࡜ࡦࠝࠆߔャㅍ߳ࡓ࡜ࠞࡠࠢࠗࡑࠍ

ࠅࠃߦㄦㅦൻቇಽ㔌ޔ޿ⴕࠍታ㛎ࡦ Zr, Hf ࠄ߆✢ᦛߩࠄࠇߎޕߚᓧࠍ✢ṁ㔌ᦛߩ Kd୯߼᳞ࠍ

RfޔߪࠄࠇߎޕߚߒࠍᲧセߣᨐ⚿ߩታ㛎࠴࠶ࡃ  ޕࠆߥߣ࠲࡯࠺ࠆ߈ߢᲧセߣታ㛎ߚ޿↪ࠍ
AVF࡯࠲ࡦ࠮ᄢ㒋ᄢቇᩭ‛ℂ⎇ⓥޔߪ࡯ࠨ࡯࡟࠻ߚߒ↪૶ߦታ㛎࠴࠶ࡃޤታ㛎ޣ ࠻ࡠࠢࠗࠨ

ࠇߙࠇߘޔߡߦࡦࡠ 89Y(p, 2n)88Zr ෻ᔕ175ޔLu(p, n)175Hf ෻ᔕࠅࠃߦ⵾ㅧࠨ࡯࡟࠻࡞ࠣࡦࠪߚߒ

TBP-Resinޕߚ޿↪ࠍ࡯ࠨ࡯࡟࠻࠴࡞ࡑߚߒ⵾ㅧߢℂൻቇ⎇ⓥᚲߣ࡯ ޔࠬߪ ࡌ࡞࠾ࡆࠫࡦ࡟࠴

ᓘ☸)ࠍ౒㊀ว૕ࡦ࠯ࡦ 30 Pm)ࠍ଻ᜬᜂ૕ߡߒߣએਅߩᚻ㗅ߢ⺞⵾ޕߚߒ଻ᜬᜂ૕ࠍ ߢ110͠

6 ᤨ㑆⌀ⓨੇ῎ᓟ⒊㊂࡞࡯ࡁ࠲ࡔޔߒਛߢᡬᜈࠄ߇ߥߒ᮸⢽ߦ଻ᜬ޿ߚߖߐ㊂ߩ TBP Ṣਅࠍ

ߚߖߐ⊑⫳ࠍ࡞࡯ࡁ࠲ࡔߦචಽޔ߼᷷ߢࡊࡦ࡜ᄖ⿒ࠄ߇ߥߒᡬᜈߦࠄߐޔᡬᜈᓟ᥅৻ޕߚߒ

ᓟߢ110͠ޔ 6 ᤨ㑆ੇ῎ߡߒ TBP-Resin ߚߒᢛ⺞ޕߚߒᢛ⺞ࠍ TBP-Resin ߚࠆߴ⺞ࠍ᛽಴⢻ߩ

TBP-Resinޕߚߞⴕࠍታ㛎࠴࠶ࡃߢᚻ㗅ߩએਅߦ߼ ߇㊂ోޔࠅขࠅ߆ߪߦ▤㆙ᴉࠍ 3 mL ߥߦ

ࠍṁᶧߒ㆙ᔃಽ㔌ޔᡬᜈᓟޕߚ߃ടࠍႮ㉄ߩฦỚᐲߣṁᶧ࡯ࠨ࡯࡟࠻ߦ߁ࠃࠆ 1 mL ቯኈ᷹ࠍ

ಽ㈩ଥᢙ޿ⴕࠍγ✢᷹ቯޔߒಽขߦེ Kdࡦࠗ࡜ࡦࠝޕߚ߼᳞ࠍታ㛎ޔߪℂൻቇ⎇ⓥᚲ AVF ࠨ

ߪ࠻࠶ࠥ࡯࠲ޕߚߒታᣉߡߦࡦࡠ࠻ࡠࠢࠗ Be ▗਄ߦ Gd ߦ਄ߩߘޔ޿ⴕࠍ⌕㔚ߩ Ge ⌕⫳ࠍ

natGe(18O, xn)85Zrޕߚߒ૞ᚑߖߐ ෻ᔕޔnatGd(18O, xn)169Hf ෻ᔕߢ⵾ㅧߚߒ↢ᚑ‛ߩ 85Zr169ޔHf
ࠍ KCl ޿ⴕࠍṁᶧൻޔߒャㅍߢ࠻࠶ࠚࠫࠬࠟߖߐ⌕ๆߦ࡞࠱ࡠࠕࠛ TBP-Resin ࠗࡑߚ߼⹣ࠍ

γޕߚߒ᝝㓸ࠍࡦ࡚ࠪࠢ࡜ࡈߩṁ㔌ᶧߩߢฦႮ㉄Ớᐲޔߒㅢߦ(mm i.d.×7.0 mm 1.6)ࡓ࡜ࠞࡠࠢ
✢᷹ቯߡߞࠃߦṁ㔌ᦛ✢ࠍᓧࠅࠃࠇߎޕߚ଻ᜬ

૕Ⓧߡ߼᳞ࠍ Kd୯ࠍዉޕߚ޿ 
ࡑߩߢࡦࠗ࡜ࡦࠝߣታ㛎࠴࠶ࡃޤ⠨ኤߣᨐ⚿ޣ

ߚᓧߢታ㛎ࡓ࡜ࠞࡠࠢࠗ ZrޔHf ߩ Kd୯ࠍ Fig.1
ޕ᷹ߔ␜ߦ ቯߚߒႮ㉄Ớᐲ 5㧙10 M ߢ Zr ߩ Kd

୯ߪ Hf ߩ Kd୯߽ࠅࠃᄢࡑޔߚ߹ޕߚߞߥߊ߈

ߩ㊂ࡠࠢ Kd୯ߣᲧޔߴ੹࿁᷹ቯߚߒ Kd୯ߩ⛘

ኻ୯ࡠࠢࡑߪ㊂ߩ୯ࠅࠃᄢޔ߇ࠆ޿ߡߞߥߊ߈

Kd ୯ߩᄌൻߩ௑ะ࠴࠶ࡃޕࠆ޿ߡߒ⥌৻ߪታ

㛎ߢᓧߚ୯ࡓ࡜ࠞࡠࠢࠗࡑߩࡦࠗ࡜ࡦࠝߣታ

㛎ߢᓧߚ୯ޔࠅ߅ߡߒ⥌৻ߊ⦟ޔߪRf ޿↪ࠍ

HfޔZrޔ߈ߢ↪ㆡߦታ㛎ߚ ߣ Rf ࠍๆ⌕᜼േߩ

Ყセߣࠆ߈ߢ߇ߣߎࠆߔ⠨ޕࠆࠇࠄ߃ 
 
 
Study on the reversed phase chromatography in trace concentration for solution chemistry of 
transactinide elements 
NANRI, T., ARAKI, M., SUZUKI, D., KINOSHITA, N., KIKUNAGA, H., HABA, H., 
YOKOYAMA, A. 
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Fig. 1 Variations of distribution coefficients 
of Zr and Hf on 18.5-wt.% TBP-Resin 
as a function of HCl concentration. 
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Ú^³��Û1) S. Goto, Studies on the Mass Splitting Process in Low-Energy Fission of Actinides 
 

Development of timing and kinetic energy detector for measuring atomic number of fission 

fragments 

Kawasaki, T.,Goto, S.,Kudo, H.,Kaji, D.,Morimoto, K.,Ohnishi, T. 

stop timing detector gnded multi-anode 

start timing detector ionization chamber 

252Cf 
F. P. 
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90mNb ߣ⊑㐿ߩ⟎ㅍⵝ៝࠻࠶ࠚࠫࠬࠟߚߌะߦඨᷫᦼ♖ኒ᷹ቯߩ

ᕈ⢻⹏ଔ 
 

(ℂ⎇ੳ⑼࠮㧘ේሶജᯏ᭴㧘ࠬࡆ࡯ࠨࠬࡦࠛࠗࠨ)� ٤⩵᳗⧷ኼ㧘═᧻⦟

ፏ㧘⠀႐ብశ㧘ടᴦᄢ຦㧘᫪ᧄᐘม㧘ဈᧄ৻㇢ 
 

Nb-90mޤߦ߼ߓߪޣ ⚂ߪᄢㇱಽߩ 2.3 keV ߩ M2 ㆫ⒖ߡߒ↱⚻ࠍუᄌߩߎޕࠆߔㆫ⒖ߪౝᲖ

㔚ሶߩ᡼಴ߦ⊛࡯ࠡ࡞ࡀࠛ߇⑌ᱛࠇߐ㧘߹ߚౝㇱォ឵ଥᢙ߽ᄢ߼ߚ޿߈㧘90mNb ࠃߦൻቇᒻߪ

Nb-90mޕࠆࠇߐᦼᓙ߇ߣߎࠆߔᄌൻ߇ඨᷫᦼࠅ ߩᦨ߽ൻቇ⁁ᘒ߽ߢਛࠆ޿ߡࠇߐ⃻࿷ႎ๔ߪ

ᓇ㗀ࠍฃߡߌუᄌቯᢙ߇ᄢߊ߈ᄌൻࠆߔᩭ⒳ߩ 1 ߐᄌൻ߽ႎ๔ߩუᄌቯᢙߩ%㧘ᢙࠅ޽ߢߟ

⚂㧘ߒ߆ߒޕ[2 ,1]ࠆ޿ߡࠇ 19 ޽ߢ࿎㔍ߪඨᷫᦼ᷹ቯ޿⦟ߩᐲ♖߼ߚߩߐ⍴ߩඨᷫᦼ߁޿ߣ⑽

⍴ኼ๮ᩭ⒳ߪߢᧄ⎇ⓥߢߎߘޕ[1-5]ࠆ޿ߡ޿ߟࠄ߫ߊ߈ᄢࠅࠃߦታ㛎ᚻᴺߪᄌൻ㊂ߩߘ,ࠅ
90mNb 㧘ࠟ߼ߚࠆߔ᳿ቯߦኒ♖ࠍඨᷫᦼߩ ߚߺ⹜ࠍඨᷫᦼ᷹ቯߚߒ↪೑ࠍ⟎ㆇ៝ⵝ࠻࠶ࠚࠫࠬ
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 .J. A. Cooper et al., Phys. Rev. Lett. 15, 680 (1965); [2] A. Olin, Phys. Rev. C 1, 1114 (1970); [3] J. S [1]ޤෳ⠨ᢥ₂ޣ

Geiger et al., Can. J. Phys. 47, 949 (1969); =�?W. Weirauch et al., Z. Phys. 209, 289 (1968) ; =�?A. Meykens et al., Z. Phys. 

A 284, 417 (1978) 

 
Development of a gas-jet transport system for precision measurement of the half-life of 90mNb 
Kikunaga, H., Kasamatsu, Y., Haba, H., Kaji, D., Morimoto, K., Sakamoto, I. 
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Development of microchannel-microelectrode chip for redox reaction of heavy elements 
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Magnetic properties and nano-structure of amorphous IZO thin film doped with Fe  
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Fig1  Magnetization of Fe doped ITO

Fig.2 Room Temperature Mossbauer Spectra of Fe doped
ITO
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1P07  Nano structure analysis of Fe doped Indium Tin Oxide (ITO).
NOMURA,K.,SAKUMA,J.,KUWANO,K.,YAMADA,Y.,TAKAHASHI,M.,OHKI,T.
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[2]� V. R. Akylas et al., Comput. Phys. Commun., 15(1978)291. 
 
Investigation of initial process in negative pion capture by measuring pionic X-ray intensities 
NAKAGAKI, R., NINOMIYA, K., SUGIURA, H., NAKATSUKA, T., SATO, W., YOSHIMURA, T., 
MATSUMURA, H., MIURA, T., SHINOHARA, A., 

�

Figure 1: The experimental relative intensities for
4-3, 5-4, 7-6 and 8-7 transitions are indicated by
closed triangles, open squares, closed squares and
open triangles, respectively. Also lines represent
the calculated values(dashed-dotted line: 4-3,
dotted line: 5-4, dashed line: 7-6, solid line: 8-7).  
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111Agߚ޿↪ࠍPACᴺࠆࠃߦ㊄ዻ㍲૕ߣ↢૕ಽሶਛߩ⿥ᓸ⚦႐᷹ቯ 

㧔㊄ᴛᄢ㒮⥄ὼ1ޔ㊄ᴛᄢℂ2ޔ㜞ࠛޔ3⎇ࡀේሶജᯏ᭴4ޔ㒋ᄢ㒮ℂ5ޔ੩ᄢἹ6㧕

٤ጊ㦮ㅺ㇢1ޔદේ�  ޔ᧛਄ᐘᒄ4ޔᮮጊ᣿ᒾ1ޔጟ㇌㊀1 ޔᧁਅື৻3ޔ2ᷡ

૒⮮� ᄢਭ଻ཅ㜞6ޔ5ᷤ

 

ߟߦ↪ㆡߩγ✢៨േⷺ⋧㑐ᴺߚߒߣ⊛⋠ࠍᯏ⢻⸃᣿ߩᵴᕈ૏ࡦ㊄ዻࠗࠝߩ૕ಽሶ↢ߢ߹ࠇߎޤᐨޣ

111ߦᩭⷫࡉ࡯ࡠࡊޔ޿ⴕࠍⓥ⎇ߡ޿
In(T1/2=2.80 d)117߿

Cd(T1/2= 2.49 h)111ޔm
Cd(T1/2=48.5 min)޿↪ࠍ

ࡑޔߒቯ᷹ࠍ㔚႐൨㈩୯ߩ㍲૕࠻࡯࡟㊄ዻࠠߦࠄߐޔᄌ⇣૕ߩߘ߿ࡦ࠾ࠕࠪࡆࡑ⾰ࠢࡄࡦ࠲㌃ߡ

࡯࠺޿⦟ߩ⸘⛔ޔߊ⍴߇ඨᷫᦼߪᩭ⒳ߩࠄࠇߎޔߒ߆ߒޕߚߒ៰ᜰࠍᕈ⇣․ߩ㈩૏ߩࡦ࠾ࠕࠪࡆ

ᧄ⎇ⓥޕߚߞ޽߇໧㗴ߚߞ޿ߣ޿ߥࠄߥ߫ࠇߌߥߒ૞ᚑࠍ⹜ᢱߢ⍴ᤨ㑆ޔ޿ߒ㔍߇ߣߎࠆขࠍ࠲

111ߦPACⷫᩭ⒳ࠆߖ߹ㄟࠅขߦ⾰ࠢࡄࡦ࠲㊄ዻߪߢ
Ag(→111

Cd, T1/2=7.45 d)ߡ޿↪ࠍห᭽ߩታ㛎ࠍ

ⴕࠍ࠲࡯࠺޿⦟ߩ⸘⛔ࠅࠃޔ޿ᓧ111ߕ߹ߦ߼ߚߩߘޕߚߒߣ⊛⋠ࠍߣߎࠆ
Agߩ࡯ࠨ࡯࡟࠻૞ᚑᚻ

ᴺߡ޿ߟߦᬌ⸛ޔߒ੹ᓟⴕ੍߁ቯࠆ޽ߢ↢૕⹜ᢱߩPAC᷹ቯ⚿ᨐߩߣᲧセߦ߼ߚࠆ޿↪ߦ⒳ߩޘ

㍲૕ൻว‛ࠍ૞ᚑߡߒታ㓙ߦPAC᷹ቯࠍ⹜ޔߺᓧߡ޿ߟߦ࠲࡯࠺ߚࠇࠄᬌ⸛ޕߚߒ 

JRR-3ߩᣣᧄේሶജ⎇ⓥ㐿⊒ᯏ᭴ේሶജ⑼ቇ⎇ⓥᚲޤታ㛎ޣ JRR-4ߪߚ߹ ේሶἹߡߦᄤὼሽ࿷Ყߩ

Pd▗ߦᾲਛᕈሶᾖ኿ࠍⴕ110ޕߚߞ
Pd(n,γ)111

Pd෻ᔕ111ߚߓ↢ߡߞࠃߦ
Pd(T1/2=23.4 min)ࠍ 5 ᣣ㑆᡼⟎

111ߡߖߐβ㧙უᄌߦలಽߡߒ
Agࠍ⵾ㅧޔߦ߽ߣߣࠆߔᾖ኿ߩ㓙ߦหᤨߦ↢ᚑࠆߔ೽↢ᚑ‛ᷫࠍ⴮ߐ

111ߡߞࠃߦൻቇಽ㔌ࠄ߆▗Pdߩᾖ኿ᓟߡߒㆇ៝ߦᓟ੩ㇺᄢቇේሶἹታ㛎ᚲߩߘޕߚߖ
Agࠍขࠅ಴

4ޔߪPAC᷹ቯޕߚߒߣቯ⹜ᢱ᷹ߡߒ⵾⺞ࠍ‛ฦ⒳ൻวޔߒ บߩBaF2ࠪࡦ࡚ࠪ࡯࡟࠴ࡦᬌ಴ེࠍ↪

 ޕߚߞⴕߡߦࡓ࠹ࠬࠪߚ޿

111ޤᨐ⚿ޣ
Ag࡯ࠨ࡯࡟࠻૞ᚑޔߪߡ޿ߟߦ㆙ᔃಽ㔌ᯏߚ޿↪ࠍᴉᲚಽ㔌᷹ߡߞࠃߦቯน⢻ߥ㊂ߩ

111
AgࠍPdࠄ߆࠻࠶ࠥ࡯࠲ൻቇಽ㔌ߦߣߎࠆߔᚑഞ᷹ޕߚߒቯߚߒ⹜ᢱޔߜ߁ߩႮൻ㌁ߩPACࠬࡍ

ࠍጤႮဳ⚿᥏᭴ㅧߩᣇኻ⒓┙߇Ⴎൻ㌁ߪࠇߎޕߚߞ߆ߥࠇࠄ⷗߇ࡦ࡯࠲ࡄ៨േߥ⏕᣿ߪߦ࡞࠻ࠢ

⹜ᢱߚࠇߐ᷹ⷰ߇៨േઁߩߘޕࠆࠇࠊᕁߣߛ߼ߚ޿ߥ߇ࠅ஍ߩ㔚႐ߩᩭ๟ㄝࡉ࡯ࡠࡊࠅ߅ߡߞߣ

Table 1ࠍᨆ⚿ᨐ㧔EFG:㔚႐൨㈩㧕⸂ߩPAC᷹ቯߣ㈩૏ሶ෸߮㈩૏ේሶߩ ߒߣ⽎Ყセኻޕߚߒ␜ߦ

111ޔߡ
AgߣPACࡉ࡯ࡠࡊᩭ߇ห111ߓm

Cdߚ߼᳞ߡ޿↪ࠍ⹜ᢱߩ㔚႐൨㈩߽ห⴫ޕߚߒ␜ߦ 

㈩૏᭴ㅧ߇㘃ૃࠍߣߎࠆ޿ߡߒ⠨ᘦޔߒN ㈩૏ 

Ligand Donor atoms of 

ligand 

EFG 

/1022V㨯m㧙2

ammine N,N 2.83 

o-phenanthroline N,N,N,N 2.90 

bismuthiol S,S,S,S 1.00 

cupferron O,O,O,O 0.74* 

DDC S,S,S,S 0.94* 

Table 1  EFG in complexes 

⹜ᢱߣS㈩૏⹜ᢱࠍᲧセߣࠆߔ㔚႐൨㈩୯߇ᄢ

ߎࠆ޿ߡߒଐሽߦ⒳㘃ߩ㈩૏ේሶޔࠅߥ⇣ߊ߈

㍲૕ࠕ࠾ࡕࡦࠕ޿ߒ╬ߩ㈩૏ේሶޕࠆ߆ࠊ߇ߣ

ߦࠆߥ⇣߇㈩૏ᢙߪ㍲૕ࡦ࡝ࡠ࠻ࡦ࠽ࠚࡈ-oߣ

߽㑐ߕࠄࠊㄭ޿୯߇ᓧޕߚࠇࠄS㈩૏⹜ᢱࠍ
111m

Cdߣ࠲࡯࠺Ყセߣࠆߔㄭ޿୯ࠅ߅ߡߞߥߣ
111

Agᩭ᷹ࠆࠃߦቯ111ߪm
Cdߣห᭽ߦዪᚲ႐ࠍ෻

ᤋޕࠆ޿ߡߒ੹ᓟޔห᭽ߩታ㛎ࠍ↢૕⹜ᢱߦㆡ

 ޕࠆ޽ߢቯ੍ࠆߔ↪
*Data with 111mCd tracer 

Measurement of hyperfine field in metal complexes and mavicyanin by PAC method using 
111

Ag probe 

YAMAZAKI, I., IHARA, K., KINOSHITA, N., KATAOKA, K., YOKOYAMA, A., MURAKAMI, Y., 

SATO, W., OHKUBO, Y. 
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Muonium in calcium phosphate 
KUBO, M. K., KAKUYAMA, T., WATANABE, I., NISHIYAMA, K. 
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Figure 1. Muonium precession signal
of TCP at RT. 
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Temperature dependence of neutron in-beam Mössbauer spectra of iron disulfide 
KUBO, M. K., TSURUOKA, Y., KOBAYASHI, Y., YAMADA, Y., SHOJI, H., SATO, W., 
TAKAYAMA, T., SAKAI, Y., WATANABE, Y., SEGAWA, M., MATSUE, H., SHINOHARA, A. 
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Figure 1. A neutron in-beam Mössbauer
spectrum of iron disulfide(marcasite) at
78K.
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㪲⋡㩷 ⊛㪴㩷

� એᓟ)ࡉ࡯ࡘ࠴ࡁ࠽ࡦࡏ࡯ࠞ CNT)ߩ↢ᚑㆊ⒟ߢ㊄ዻ⸅ᇦߩߘޕࠆ޿ߡ޿↪ࠍ㓙㧘CNT ㊄ߦ

ዻ߇ౝ൮߇ߣߎࠆࠇߐಽޕࠆ޿ߡߞ߆ㅘㆊဳ㔚ሶ㗼ᓸ㏜ⷰኤࠅࠃ੹࿁↪ߚ޿⹜ᢱਛࡁ࠽ߪߦ

ਛࡉ࡯ࡘ࠴ࡁ࠽㧘ᄙጀߪࡗࠗࡢࡁ࠽ޕࠆ޿ߡࠇߐ⹺⏕߇ߣߎࠆ޿ߡࠇ߹฽߇(nanowire)ࡗࠗࡢ

ޕࠆ޿ߡࠇߐផ᷹ߣࠆ޽ߢߩ߽ߚߒߣਥᚑಽࠍ㧘㋕ࠅ޽ߢߩ߽ߛࠎㄟ߼⹣ࠍ‛ൻว߿㊄ዻߦ

޿↪㧘ߚ߹㧘߆ࠆ޿ߡࠇ߹฽߇㋕ߩൻቇ⁁ᘒߥ߁ࠃߩߤߪߦࡗࠗࡢࡁ࠽ߩߎߪ㧘੹࿁ߢߎߘ

߿ᇦ㊂⸄ࠆ CNT ↢ᚑ᧦ઙ߇㧘CNT ᓇ㗀ߦ߁ࠃߩߤߦൻቇ⁁ᘒ߿㊂ߩࡗࠗࡢࡁ࠽ࠆࠇ߹฽ߦ

 ޕߚߴ⺞ߡ޿↪ࠍಽశᴺࠕ࠙ࡃࠬࡔ㧘ࠍ߆ߩࠆ޿ߡߒ㧘㑐ଥߒ
㪲ታ㩷 㛎㪴㩷

� ାᎺᄢቇᎿቇㇱ㆙⮮⎇ⓥቶߢวᚑߚࠇߐCNTࠍๆ෼૕᷹ࠕ࠙ࡃࠬࡔߡߒߣቯࠍⴕޕߚߞ↪

૶↪㊂㧦5wt%㧘↢ᚑߩࡦ࠮ࡠࠚࡈ)A㧧tt25rrtޕߚ޿↪ࠍ㧠⒳㘃ࠆߥ⇣߇ᚑ᧦ઙ↢ߪCNTߚ޿

᷷ᐲ㧦800͠)㧘B㧧tt28rrt(3wt%㧘800͠)㧘C㧧tt30rrt(10wt%㧘800͠)㧘D㧧tt31rrt(3wt%㧘750͠)
ߎޕࠆߔ㧘ኒ㐽ࠇ౉ߦኈེ࡞࡝ࠢࠕ5mmߐᓘ20mmǾ㧘㜞⋤ࠇߙࠇߘࠍCNTߩࠄࠇߎޕࠆ޽ߢ

ࠇࠄᓧޕߚߒቯ᷹ࠍ࡞࠻ࠢࡍࠬࠕ࠙ࡃࠬࡔߡߦ㧘ๆ෼ᴺߡߒߣḮ✢ࠍ㧘57Coߒߣๆ෼૕ࠍࠇ
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M·ssbauer spectroscopy of nanowires produced in carbon nanotubes 
NAGATA, K., MURAMATSU, H., TAJIMA, C., KIM, Y.A., ENDO, M. 

-0
0.

0
0.

5
1.

0
1.

5
2.

0
Ab

so
rp

tio
n 

(%
)

1050-5-10
v (mm/s)

0.
0

0.
2

0.
4

0.
6Ab

so
rp

tio
n 

(%
)

0.
8

1P13

1P13



 
 

න⚿᥏㪝㪼㪧㪪㪼㪊䈱䊜䉴䊋䉡䉝౒㡆ๆ෼ᒝᐲ㩷
�


ାᎺᄢ㒮ᢎ⢒㧝㧘ାᎺᄢᢎ⢒㧞㧘Leuvenᄢᩭ᡼኿✢‛ℂ⎇㧟�� �

ખ␹సᒾ㧝㧘᳗↰૫ᄹሶ㧝㧘٤᧛᧻ਭ๺㧞㧘S.Gheysen㧟

�

�ޤ䈲䈛䉄䈮ޣ

㔚⏛ᵄ⺃⿠ㅘ᣿ൻ⃻⽎㧔EIT㧕ߪߣ㧘㊂ሶ⁁ᘒߩ㊀ߨวߣߖࠊ㊂ሶᐓᷤߡߞࠃߦ㧘౒㡆⊛ߦ

ๆ෼߈ߴࠆࠇߐ㔚⏛ᵄ߇㧘߇⾰‛߽߆ߚ޽ㅘ᣿ࠍ⾰‛ߦ߁ࠃߩ߆ߚߞߥߦㅘㆊࠆߔ⃻⽎޽ߢ

ߎߦࠄߐ㧘ࠅߥߣน⢻߇ᝄ⊑࡯ࠩ࡯࡟޿ߥߒߣᔅⷐࠍ㧘෻ォಽᏓ߫ࠇߔ↪೑ࠍ⽎⃻ߩߎޕࠆ

ߪߢᧄ⎇ⓥޕ޿ߥࠇߒ߽߆ࠆߥߦน⢻߇⊑㐿ߩ࡯ࠩ࡯࡟✢㧘ǫ߫ࠇ߈ߢ⹺⏕ߢ✢ǫ߇⽎⃻ߩ

EITߣ๭߫ࠆࠇ⃻⽎ࠍǫ✢ߢᬌ⸽ࠍ♽ࠆ߈ߢតߒ಴ߩߘޕࠆ޽ߢ⊛⋠߇ߣߎߔ୥⵬ߡߒߣᦼᓙ

࠙ࡃࠬࡔ㧘ߡߞࠃߦߣߎࠆ޿↪ߦๆ෼૕ࠍࠇߘޔߢߩߚ᧪಴߇วᚑߩන⚿᥏ߩFePSe3ࠆࠇߐ

�ޕߚߺ⹜ࠍᬌ⸽ታ㛎ߩ㧘EITߡߞ૶ࠍᚻᴺߩḰ૏੤Ꮕ㧔level crossing㧕ߣ౒㡆ๆ෼ࠕ

ታ㩷ޣ 㛎ޤ�

Fe, P, Seߩ☳ᧃࠍൻቇ㊂⺰㊂ࠅߣࠅ߆ߪ�

㓙ߩ�วᚑߒวᷙߊࠃߡ޿↪ࠍ੃㋬࠙ࡁࡔ

࡞࡯ࠦࠗࡃࠆ᧪಴ߩߣߎࠆ߃⠴ߦ㜞᷷ߩ

ᓟߩߘޕߚߒⓨኽ౉⌀ࠍࠇߙࠇߘߦࠬ࡜ࠟ

㔚᳇Ἱߢ㧘ߘࠃ߅㧝ࡩ᦬㑆㧘840͠ߢ὾ᚑ

ߪ಄ළޕߚߒ 1 ᣣ ߍਅࠍቯ᷷ᐲ⸳ߟߠ40͠

ᧃX✢᭴ㅧ☳ޕߚߞⴕߡߞࠃߦߣߎߊࠁߡ

⸃ᨆࠍⴕߦ߽ߣߣ߁㧘↢ᚑ‛ࠍๆ෼૕ߒߣ

ޔ㓙ߩߘޕߚߞⴕࠍቯ᷹ߩലᨐࠕ࠙ࡃࠬࡔߡ

ᓧߚࠇࠄFePSe3න⚿᥏㧔▗⁁9ޔmm2㧕ߦኻ

ߞࠃߦߣߎࠆߖߐ౉኿ߦ⋤ုࠍ✢ǫޔߡߒ

ቶ᷷ޔߒቯ᷹ࠍ࡞࠻ࠢࡍࠬࠕ࠙ࡃࠬࡔޔߡ

ࠄ߆ 30K߹᷷ߩߢᐲߩߘޔߡ޿߅ߦๆ෼ᒝ

ᐲࠍ⹦⚦ޕߚߴ⺞ߦ�

�ޤᨐ䈍䉋䈶⠨ኤ⚿ޣ

ቶ᷷ޔߪߢ㕖ኻ⒓ߥ྾ᭂሶಽⵚ࠶࡟ࡉ࠳

ޕߚࠇߐ᷹ⷰ߇ߺߩ㧔Ǎ㧩1.47 mm/s㧕࠻

(FIG.1) 102ޔߪ⾰‛ߩߎK ઃㄭߢ෻ᒝ⏛ᕈ

ォ⒖߇ᆎ߹᷷ߩߎޔࠅᐲઃㄭࠕ࠙ࡃࠬࡔߩ

ߒߣ⋦ࠆ޿ߡߒォ⒖⋦ޔߪࠄ߆࡞࠻ࠢࡍࠬ

ߐ᷹ⷰ߇ߣߎࠆ޿ߡߒ౒ሽ߇⋦޿ߥ޿ߡ

ߍਅࠍᐲ᷷ߪ࠻࠶࡟ࡉ࠳྾ᭂሶಽⵚޕߚࠇ

ಽߦ㧢ᧄߡߞࠃߦ෻ᒝ⏛ᕈォ⒖ߣߊ޿ߡ

ⵚޔ߇ࠆ޽ߢߕߪࠆߔǫ✢߇⚿᥏ߩਥゲߦ

ᐔⴕߦ౉኿ߦ߼ߚࠆ޿ߡߒ㧘Ǎ㨙㧩r㧝ߩ

ㆫ⒖߇ߺߩ⸵ኈޔࠅߥߣ㧠ᧄߩๆ෼✢ߺߩ

߇㊂ሶᐓᷤࠆߥߣ໧㗴ޕࠆ޿ߡࠇߐ᷹ⷰ߇

⿠ߣࠆߎᕁࠆࠇࠊㆫ⒖ޔߪFIG.1 ਅࠆߌ߅ߦࠇߙࠇߘ࠻࠶࡟ࡉ࠳ߩ⚵ੑࠆ޽ߦ࡞࠻ࠢࡍࠬߩᏀ

஥ࠢ࡯ࡇߩห჻ߜࠊߥߔޔ m=-3/2lm=-1/2 ߣ m=1/2lm=-1/2 ࠲࡯ࡔ࡜ࡄࠕ࠙ࡃࠬࡔޕࠆ޽ߢ

ࠖ࠹ࠖࡈߚ޿↪ࠍ࠻࠶࠮ߩ࠲࡯ࡔ࡜ࡄߥ⊛วℂࠆࠇࠄᓧࠄ߆ℂ⺰⊛⠨ኤ߮ࠃ߅ᐲଐሽᕈ᷷ߩ

ߔᲧセࠍ✢ታߣቯ୯᷹ࠆࠇߐ␜ߢὐޕࠆ޽ߡߒ␜ߢ✢ታࠍ✢ℂ⺰ᦛߚࠇࠄ߼᳞ߡߞࠃߦࠣࡦ

�ޕࠆࠇࠊᕁߦ߁ࠃࠆ޽߇៊ᰳߩ౒㡆ๆ෼ࠕ࠙ࡃࠬࡔޔࠅ߅ߡߒዋᷫߊ㧟㧑ㄭ߇₸ๆ෼ޔߣࠆ

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FIG.1.  Mössbauer spectra taken with a source 
Rh(57Co) and FePSe3 single crystal absorber at room 
temperature(upper) and 30K(lower). 

 
Mössbauer resonance absorption on FePSe3 single crystal 
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Electric Conductivity and Mössbauer Spectra of New 
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リチウムイオン電池新規正極材料のメスバウアースペクトル 
 

（近畿大院産業技術 1，近畿大産業理工 2，九大院総理工 3，九大先導研 4) ○栗本広志 1，早稲田哲也 3，

岡田重人 4，山木準一 4，西田哲明 2 

 

[序論]  リチウムイオン二次電池の代表的な 4.0 V 系正極活性物質として LiCoO2，LiNiO2，LiMn2O4

が存在する。ホスホオリビン型 LiFePO4正極は，理論容量が 170 mAh/g と高く，3.4 V vs. Li+/Li の作動

電圧，さらには高価な，あるいは環境中に有毒な遷移金属を使用しない点から注目されている。 

 一般的な酸化物ガラスについて，ガラス転移温度（T g）と FeIIIの四極分裂（Δ）の間には直線関係が

成立することが知られている（T g―Δ則）。T g―Δ則では，直線の傾きが 680 oC/mm s-1 の場合，FeIIIが

四面体の NWF（network former）として存在し，直線の傾きが 260 oC/mm s-1 の場合においては，FeIII

が八面体の NWF として存在する。また，FeIIIが NWM（network modifier）として存在するときには，

直線の傾きは 35 oC/mm s-1 となる。 

 

[実験] Li2CO3（あるいは Na2CO3），FeO，V2O5，P2O5

を化学量論的に混合させ，さらに 5 wt.%の活性炭素を添

加し，1100 oC で 45～50 min，窒素ガス中で試料を溶融

した後，融液を冷却した銅板で挟み込み急冷ガラス化さ

せて， xLi2O-2FeO-V2O5-P2O5 ， xNa2O-2FeO-V2O5-P2O5

（x=0，0.5，1，1.5）ガラスを合成した。試料は 370 MBq

の 57Co(Pd)を線源とするメスバウアースペクトルの測

定により鉄の酸化状態と配位状態の解析を行った。DTA

では，基準物質として α-Al2O3 粉末を使用し，昇温速度

10 oC/min で測定した。 

 

[結果と考察]  Fig. 1 に xLi2O-2FeO-V2O5-P2O5（x=0，

0.5，1，1.5）ガラスのメスバウアースペクトルを示す。

xLi2O-2FeO-V2O5-P2O5 ガラスにおいて，アルカリ金属の

増加に伴い FeIIの面積強度の減少が見られるが，これは

NWM として存在する Li+により NBO（nonbridging 

oxygen）が増加し，FeII と結合するためではないかと考

えられる。また，xLi2O-2FeO-V2O5-P2O5（x=0, 0.5, 1, 1.5）

ガラスの T gと Δの直線関係に関しては，直線の傾きが

a=464，xNa2O-2FeO-V2O5-P2O5（x=0，0.5，1，1.5）ガラ

スにおいては，a=365 となった。電池特性およびガラス

の構造に関しては当日報告する予定である。 

 

Mössbauer Spectra of Li2O-2FeO-V2O5-P2O5 Glass as a New Cathode Material for Lithium-ion Battery 

Kurimoto, H., Waseda, T., Okada, S., Yamaki, J., Nishida, T. 
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Fe ߛࠎ฽ࠍ Li2MnO3ጀ⁁㉄ൻ‛࡯ࠕ࠙ࡃࠬࡔߩಽశ 
 
(ᄢ㒋ᄢ⼱ᄢ⮎ 1, 㒋ᄢ㒮ℂ 2, ↥✚⎇ 3, 㒋ᄢ RI ࠮ 4) 
᫪ᧄᱜᄥ㇢ 1, ٤ᳰ↰ᵏᄢ 2, ↰ᷨశᤐ 3, Ꮉἑ㓷਽ 1, ᢪ⮮⋥ 4 

 
� Li2MnO3[1]ߪቯᲧ⚵ᚑߪߢනᢳ᥏ޔ߇ࠆ޽ߢLi2MnO3ߦ Fe วߦ㉄ൻ‛߽቟ቯߚߒടᷝࠍ

ᚑ߇ߣߎࠆߔน⢻ޔࠅ޽ߢጀ⁁ጤႮဳ᭴ㅧ(ǩ-NaFeO2 ࡓ࠙࠴࡝ࠄ߆ߣߎߟᜬࠍ(ဳ 2 ᰴ㔚ᳰ

ߪߢ⟲‛㉄ൻߩߎޕ[2]ߚ߈ߡࠇߐ⸛ᬌ߇น⢻ᕈߩߡߒߣᱜᭂ᧚ߩ Fe ࠅࠃߦടᷝߩ Li ᚑ⚵ߩ

߽ᄌൻߩߘޔߒ⚵ᚑߪ Li1+x(Mn1-yFey)1-xO2ߢ⴫߇ߣߎࠆࠇߐ᣿ޔࠅ߅ߡߞߥߣ߆ࠄㆫ⒖㊄ዻ

3+ߪᐔဋଔᢙߩ࠻ࠗࠨ ࠆ߈ߢวᚑ߇⹜ᢱ޿⦟ߩᦨ߽⚿᥏ᕈߪߢᧄ⎇ⓥޕ޿߈ᄢ߽ࠅࠃ y = 
Fe/(Fe+Mn) = 0.3 ࠅࠃߦലᨐ᷹ቯ࡯ࠕ࠙ࡃࠬࡔޔߒ⋠ᵈߦߩ߽ߩᚑ⚵ߩ Fe ⺞ࠍଔᢙ⁁ᘒߩ

ߩߘޔߪ⹜ᢱߚࠇߐวᚑ߅ߥޕࠆߔߣ⊛⋠ࠍߣߎࠆߴ X ✢࿁᛬࿑ᒻߦኻߡߒ Rietveld ⸃ᨆࠍ

ⴕޔ޿ጀ⁁ጤႮဳ᭴ㅧߩන⋧ࠍߣߎࠆ޽ߢ⏕⹺ޕࠆ޿ߡߒ 
� ૐ᷷(5 K)᷹ߢቯߩ࡞࠻ࠢࡍࠬ࡯ࠕ࠙ࡃࠬࡔߚߒઍ⴫⊛ߥ଀ࠍ Fig. 1 ࠻ࠢࡍࠬߩߎޕߔ␜ߦ

ߚߒ઒ቯࠍಽᏓߩౝㇱ⏛႐ࠅࠃߦ޿㆑ߩ࠻ࡈࠪ࡯ࡑ࠰ࠗࠕߩޘ୘ߪ࡞ 2 ߩߟ sextet ߣ 1 ߩߟ

doublet sextetޕߚߞ޽ߢน⢻߇ߣߎࠆߔᨆ⸂ߢ ࡦࡇ㜞ࠬޔࠄ߆ߐ߈ᄢߩౝㇱ⏛႐ߩߘߪ 3
ଔ(ౝㇱ⏛႐ߩᐔဋ୯߇ 46 T)߮ࠃ߅㜞ࠬࡦࡇ 4 ଔ(ౝㇱ⏛႐ߩᐔဋ୯߇ 14 T)ߣ⠨߇ߣߎࠆ߃

4ޕࠆ߈ߢ ଔᚑಽߩౝㇱ⏛႐ߩᐔဋ୯ߪ Sr0.5La1.5Li0.5Fe0.5O4ߩౝㇱ⏛႐ߦ㕖Ᏹߦㄭߣߩ߽޿

doubletޕࠆߔ⸤ઃࠍߣߎࠆ޿ߡߞߥ mm/s 0.6-߇࠻ࡈࠪ࡯ࡑ࠰ࠗࠕߩߘߪ ⒟ᐲ߆ߣߎࠆ޽ߢ

ߪଔᢙߩߘޔࠄ 5 ଔ߽ߦࠄߐߪߊߒ㜞ේሶଔ߇ߣߎࠆ޿ߡߞߥߦᦼᓙޕࠆࠇߐ⻠Ṷߪߢ὾ᚑ

᧦ઙࠅࠃߦ Li ߜࠊߥߔᲧࡦㆫ⒖㊄ዻࠗࠝߣ x ೨ޔࠅࠃߦߣߎࠆߔᲧセߩߣ⹜ᢱࠆߥ⇣ߩ୯ߩ

ㅀ߇㉼⸂ߩᱜࠊߥߔޔ߆߁ߤ߆޿ߒ

ߩߢ♽ߩߎߜ Fe ߇㜞ේሶଔ⁁ᘒߩ

ታ⃻ࠆߔน⢻ᕈߡ޿ߟߦᬌ⸛ޕࠆߔ 
Fe ታ⃻ߢ♽ߩߎ߇㜞ේሶଔ⁁ᘒߩ

ጀ⁁ጤႮဳൻวߩߎޔ߫ࠇߔߣࠆߔ

ޔߢ‛㉄ൻ♽࠻ࠗࠞࠬࡉࡠࡍ㕖ߪ‛

ૐ᷷ࠄ߇ߥ㜞ේሶଔ㋕ߩ቟ቯൻ߇⿠

ޔࠅ޽ߢ♽⾰‛޿๧ᷓ⥝ߡ߼ࠊ߈ࠆߎ

੹ᓟ⹦⚦ߦᬌ⸛ߊ޿ߡߒଔ୯ࠆ޽߇

 ޕࠆࠇࠄ߃⠨ߣ
 
[1] M.H. Rossow, D.C. Liles and M.M. Thackeray, J. Sold State Chem., 104, 464 (1995). 
[2] M. Tabuchi, A. Nakashima, H. Shigemura, K. Ado, H. Kobayashi, H. Sakaebe, H. 
Kageyama, T. Nakamura, M. Kohzaki, A. Hirano, and R. Kanno, J. Electrochem. Soc., 149, 
[5], A509 (2002).  
 
Mössbauer study of Fe-substituted layered oxide Li2MnO3 
MORIMOTO, S., IKEDA, Y., TABUCHI, M., KAWASE, M., SAITO, T. 

Fig. 1 Mössbauer spectrum at 5 K of 
30%Fe-doped Li2MnO3 annealed at 750͠ in O2. 
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±ÊÖÛÐ 64Cu óþ	)"±ÊE;ALM0GO;M7 

đq�i¸³ 1�«��q�ÅÖ 2Ē� �Áýì¶ 1NÕ�b� 1NÉ¿

ÜT 2NÁý§ 1NĆUXā 1NÕUĄè 1N¬·^� 1 

 
ĕĔ!�&� 

64Cu!pÀ© 12.7¦ĉ  ��¯Ù��EC+�+��(61 %)��ē��(39%)�������
´��,��
*�PET ù¢(3M»Ñ��n�fą�	���
gÐ�-��,¯Ù P
���,��-%���!�4KOAĂY.�a���Z(TETA-NuB2)#ĐuÌ�µû�,
��.ÔÓ����64Cu  £õóþ¤¼.º�����óþ.vë������Í|�!�
*-� 64Cu PETù¢ï��� ú\.ð���,[1]�P¤��ć!±Ê�	�,�Ď_ã

 P���+�Ï��±Ê�	�,l�.vöm��}y!�������64Cu  £õgÐ
¼����±ÊÏÎ�Ófą�	�� 64CuAKO9O ¨Ð�.×���!����é¾��
���ĈÒ��±ÊÖÛÐE;ALM0GO;M7òç(Positron Emitter Tracer Imaging 
System; PETIS)!�±Ê�	�,Êül� vöm�vë��,��
*�E;ALM e¯
Ù��, 64Cu AKO9O��� ¨Ð��of©���,� 
���ªÒñ�!�ĈÒ�� 64Cu  óþ¼s" PETIS �)��øÂ��±ÊS 64Cu  
l�����}y�,� 
ĖĔ�ď 

64Cu óþ! JAEA AVF906LALM.Ð�� 64Ni(p, n) 64Cut��)+ð���Äæ
� 99.6% 64Ni
*àó�� 64NiO 150 mg.>O8@A����a�1BJ5O20MeV Ċ
�COFđ5 µAĒ.ĕ¦ĉÇ����Ç��� 64NiO .Ä~ă�Ã÷�����02MV�
¼.Ð��ÔÓ ¯Ù��, 64Cu fČNàó.ð����*-� 64Cu 110 MBq.�Ù�á
25¥ ?0=#[R��PETIS�)+č]ôÓ� 3¥ĉÂ�����*��Ãe½S 64Ni
.x/�DI6:HM.{u��kÈdÎÞ�), 64NiO # c>O8@Am.ð���w
Ã½�	�,f­!�Đâ� Ge²ez.Ð��� 
ėĔå®Nê� 
� Ç��)+ 330 MBq 64Cu�Ï����64NiO>O8@A
*02MV�¼�),fČ.
ð��å®�270 MBq 64Cu ({uÌ 89 %).����*-� 64Cu  �¯ÙÓâ�!�99%
WQ�����64Ni c>O8@Am����!�99%WQ {uÌ�$�/�L<Æ
 64Ni
 {u��j���±Ê�ď�!�PETIS �),Â�.ð��å®�¦ĉ�äÿ�,��-
� 64Cu�°
*í.ä�Øð��36¦ĉ��`Ý î�hĀ��ċÚ�,´�.vöm�,
����j��đFig. 1Ē�
� å®! 64Cu AKO9
O�n�gÐ����
�

PETIS .Ð�,���±
ÊÏÎ�Ó�ÖÛ�	�

�'¨Ð�AKO9O�

�,��.×�å®��

,� 
 
rê¡Ë 
[1] Y. Iida et al., 17th International Symposium on Radiopharmaceutical Sciences, Aachen,�Germany 
(2007)  
 
Production of 64Cu as a biotracer and applications to in vivo imaging of 64Cu in a plant.  
Sh. Watanabe, N. S. Ishioka, T. Katabuchi, Sa. Watanabe, N. Suzui, S. Ishii, S. Matsuhashi 

Fig.1 PETIS�), 64Cuf� 6¦ĉ¹ Úß0GO; 
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�-Ă°× 76Br�üč� 76Br-Nuģ2,×�� PET/DL8J6 
(q�hÅÁ�î�ęn�î�n COE)� �ß�b��ĞØĝ��Îĉ÷
Ã�y��Ã�ö��v�ĕSXđ�¼Ä^��Đù~} 
 

1.  �$� 
PETġA8<IJ°�Ù`ª`ÈĢ ��-�Ù`Ă°È�M�����ċ��Č�µs

,ď���)�PET,«�)­� øg�ėÛ� �®o�» 11C, 13N, 15O, 18F,×��àå
�ú+*�����*'�¾äV��%�¾Ü Ć,%�� PETĂ°��×uñ�A8<I
J­d¾ä�¨¿�*�	(���·× ,²'
��)�� ��¡ïË��¹àå� �
18F �z���) 76BrġT1/2:16.0 h, Iβ+:57%Ģ�ÉÝ��76Br �üčÈQ!� 76Br 	���
�76Br-NuB2��������
���������������
 

 

2. �ğ±È 
76Br �Þ§Èġ76Se(p,n)76BrĢ�Ę§È(79Br(p,4n)76KrġT1/2:14.6 hĢ→76Br)�&(üč���
��*%�ÑzY[ê£�:L7;<,×���Þ§È� �SeO2ÇÐÊ, 1µA�ě�?L
Cġ20MeVĢ� 20-30eĘÒ����Ö£�� 76Br �Ě/2JT©ÃòġSepPak QMA, WatersĢ
,×�� SeO2ÇÐÊ
'eĜèü���Ę§È� �Ėgl�� NaBr(1.2 g), 0.5-1µA�ě
�?LCġ65MeVĢ� 5-10eĘÒ����76Kr |· NaBr�Ðÿ� �H2SO4,×���NaBr

ÐÿÊR� 76Kr ��'
�$Ìi�� Znç� H2SO4
'ÛÖ�� H2,4EG.39��

�f×��Í�>/.HÕc� H2OR�<F;@���
76Kr�t��76Br"���,���

�ġM´­íĢ�76Kr �t��
'<F;@Ç,�t���wÐÊ�	�) 76Br ��Ĕ �
GeÀd��&(ú���Þ§KĘ§È��'*� 76Br �bromoperoxidase,×��¥[ġNuB2Ģ
�Þ§Âą��¦�-B09� 76Br-NuB2ġ1Ĥ4µCi/mĢ,¤P����[ck¢,Ą#�� 

 

3. ë½s!ð� 
SeO2ÇÐÊs!NaBr:L7;<�����pYÒ�ºW��(�	�)76Br��tĔ,Æ
Ĉ�)��NaBr:L7;<�±�&(�
�Ö£Ĕ�¸���)ġOûrÒĢ�TIARA�	
�)¶�Ò�ºWġ3µA×16³ĘĢ
'76Br�Ö£Ĕ,æd�)��é360MBq��)���_
 �76Br-NuB2�ÂąÔġé10%Ģ�{N,þĊ-�%�ô�\×,ð�)�Ïć��)� 
Ā���
�&(�
�Ö£Ĕ��ý��)� 

¦�-B09�	�)76Br-NuB2�[ck¢,Ą#�ë½�76Br-NuB2�óÚ"Ġ
ãú�)
��,ă$����ë½ �76Br,×�
��-Ă°øg�·j ,â���)� 
Âąq¯���� 76BrüčĔ�á]
 �ô��×�{��¶%ēý�Ēe

��(�U�%��ì��üčĔ�á

]�{��¬õ,Ď$)�76Br ,×�
��-Ă°ø�ėÛ���� �¥[

V��%Ze�lxÓ"��a%U�

Àā���
� 
 
 
 

Production of 76Br PET-radionuclide and 76Br-labeled antibody for PET imaging of cancer diagnosis 
ISHIOKA, N.S., IIDA, Y., WATANABE, Sh., YOSHIOKA, H., HANAOKA, H., SUZUI, N., 
MATSUHASHI, S., ENDO, K., 

SeO2s!NaBr:L7;<�	�)76Br�tĔ

79Br(p,4n)76Kr-76Br
Ę§È

76Se(p,n)76Br
Þ§È

üčÈ

12665 MeVNaBr

24SeO210%
21

20 MeV
SeO20.1%

76Br
(kBq/�Aĥmin)1=H5L:L7;<

79Br(p,4n)76Kr-76Br
Ę§È

76Se(p,n)76Br
Þ§È

üčÈ

12665 MeVNaBr

24SeO210%
21
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Treatment for bone metastasis by using alpha-emitting radiopharmaceutical, 227Th-EDTMP. 
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Fig.1 Elution ratio of Re-188 from the PZC  generator
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� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

Study of the PZC 188W/188Re generator and of the synthesis condition of 186Re- and 
188Re-DMSA  
NOGAWA, N., IKEDA, K., MORIKAWA, N., MOTOISHI, S., MATSUOKA, H., HASHIMOTO, K. 
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Measurements of multi-radionuclides in seawater samples from the Sea of Japan by applying 
low-background Ȗ-spectrometry and their implications 
Nakano, Y., Inoue, M., Minakawa, M., Komura, K. 
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Consideration concerning movement of groundwater in the river Echi area whose index is Radon 

HORIUCHI, K., SHIMADA, Y., KOBAYASHI, M. 
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᧲ㇱᄥᐔᵗࠆߌ߅ߦᶏ᳓ᩇਛߩ 239,240Pu ಽᏓߩ  

 

㧔㊄ᴛᄢ㒮⥄ὼ 1㧘㜞ࠛࡀᯏ᭴ 2㧕 ٤㓈 ⾆ᒄ 1㧘ᧁਅ ື৻ 2㧘ᮮጊ ᣿ᒾ 1㧘 

ਛ⷏ ቁ 1 

 

ⅣႺ ޤߦ߼ߓߪޣ 239,240Pu ᄢ᳇࿤ౝᩭታ㛎㧔1945㨪1980ߪḮ↢⊑ߥਥߩ ᐕ㧕߇ࠆ޽ߢ㧘ࠜࡈ

࠻࠙ࠕ࡞࡯ 239,240Pu ߡߒߣࠨ࡯࡟࠻ࠍ Pu ߆ᶏ᳓ਛߢ࡞࡯ࠤ㑆ࠬᤨߣࡓ࠭࠾ࠞࡔߥ߁ࠃߩߤ߇

ࠄ߆ߤߥ⸳㧘ේሶജᣉߪߣߎߊ߅ߡ߼ᷓࠍ⍮⷗ߡ޿ߟߦ߆ߊ޿ߡࠇߐᶏᐩၸⓍ‛ਛ߳㒰෰ࠄ

Pu 㧘Puߪߢᧄ⎇ⓥޕࠆ޽ߢߩ߽ࠆߔ⾗ߦᓇ㗀੍᷹ߩ㓙ߚߒṳ಴ߦᶏᵗ߇ ᣿⸂ࠍᶏᵗേᘒߩ

࠻࠙ࠕ࡞࡯ࠜࡈ㧘ߡ޿߅ߦㇱᄥᐔᵗ᧲޿ߥዋ߇࠲࡯࠺㧘ߡߒߣⅣ৻ߩⓥ⎇ࠆߔ Pu ⁁ಽᏓߩ

ᴫޕߚߴ⺞ࠍ 

�ታޣ 㛎ޤ ᶏ᳓⹜ᢱ㧦 ᧲ᄢᶏᵗ⎇࡮⊕㡅ਣߩ KH 03-1 ᰴ⎇ⓥ⥶ᶏߩ㓙ߦ᧲ㇱᄥᐔᵗߩ 10 ᷹

ὐᷓߢᐲ೎ߩᄢ㊂ណ᳓߇ⴕޕߚࠇࠊߥᶏ᳓⹜ᢱ㧔㧝⹜ᢱ ⚂ 250 L㧕ߪႮ㉄㉄ᕈ㧔㨪pH 2㧕ߣ

ࠨ࡯࡟࠻₸෼ߢ㧘⦁਄ߒ 242Pu ߣ 243Am Ꮻߜᜬ߇㧘᳓㉄ൻ‛ᴉᲚࠇࠊߥⴕ߇ടᓟ㧘㋕౒ᴉᷝࠍ

 ޕߚࠇࠄ

Pu �ቯ㧦᷹࡮ൻቇಽ㔌ߩ ᜬߜᏫߚࠇࠄ᳓㉄ൻ‛ᴉᲚߡ޿ߟߦ㧘᧲ᄢᶏᵗ⎇ߢ㧘߹ߕ Th ߣ Pa

ߢᓟ㧘ᧄ⎇ⓥߩߘ㧘ࠇࠊⴕ߇ಽ㔌ߩ Pu Puޕߚߞⴕࠍಽᨆߩ ࠍࡦ࡚ࠪࠢ࡜ࡈ 8M ⎣㉄ṁᶧߣ

ߢࡓ࠙࡝࠻࠽㧘੝⎣㉄ߒ Pu ᴺࡓ࡜੤឵᮸⢽ࠞࡦ㒶ࠗࠝߩߢ♽㧘⎣㉄ࠄ߆ߡߒᢛ⺞ߦΦଔࠍ

ࠅࠃߦ Pu ߚࠇߐ⵾♖ޕߚߞⴕࠍ⵾♖࡮ಽ㔌ߩ Pu 㧘Siߒ⌕㔚ࠍ ඨዉ૕ᬌ಴ེࠆ޿↪ࠍ α✢ࠬ

ࠅࠃߦ࡝࠻ࡔࡠ࠻ࠢࡍ Pu ห૏૕ߩቯ㊂ࠍⴕޕߚߞ 

239,240Pu ޤ⠨ኤߣᨐ⚿ޣ ỚᐲᷓߩᐲಽᏓߪ㧘ᷓᐲ 600 m ઃㄭߦỚᐲᭂᄢጀࠅ޽߇㧘ਛጀߢᲧ

セ⊛ૐỚᐲࠅߥߣ㧘ᶏᐩઃㄭߢỚᐲ߇਄᣹ޕࠆߔỚᐲᭂᄢጀߩ 239,240Pu ߣࠆ޽ߢṁሽ⁁ᘒߪ

⠨ߚ߹ޕࠆࠇࠄ߃㧘ᶏᐩㄭறߢỚᐲ߇਄᣹ߪߩࠆ޿ߡߒ㧘৻ᣤᶏᐩၸⓍ‛ߦᴉⓍߚߒ Pu ߇

ౣṁ಴ߣ߼ߚࠆ޿ߡߒ⠨ޕࠆࠇࠄ߃ධඨ⃿ߢ 238Pu ർඨ⃿஥ߩᐲ⚻ߓหޕߚࠇߐᬌ಴ߦ᣿⍎߇

ߢධඨ⃿஥ߣ 239,240Pu ỚᐲᷓߩᐲಽᏓߦࡦ࡯࠲ࡄᏅࠅ޽߇㧘238Pu/ 239,240Pu ᡼኿⢻Ყ߽ᄢߊ߈⇣

 ޕࠆࠇࠄ߃⠨ߣ޿ߥ޿ߡߞวࠅߑᷙߦ੕⋦ߪ᳓႙ߢධඨ⃿ߣ㧘ർඨ⃿(Fig.1)ߢߩࠆߥ

 

 

 

 

 

Fig㧚1� � 238Pu/ 239,240Pu activity ratio 
 

 

239,240Pu in the water columns of the Eastern Pacific 
SUMI, T., KINOSHITA, N., YOKOYAMA, A., NAKANISHI, T., 
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⢻⊓ඨፉ࿾㔡ᓟࠆߌ߅ߦ࿾ਅ᳓ߩ᡼኿ᕈᩭ⒳Ớᐲ 
 

㊄ᴛᄢ㒮⥄ὼ1㧘㊄ᴛᄢℂ2��٤ጊ↰ ⸥ᄢ1㧘਄᧖ ᱜ᮸1㧘 
ᷡ᳓ ஜᒾ2㧘ᮮጊ ᣿ᒾ1㧘ਛ⷏�ቁ1 

 

࿾㔡ߩM 6.9ߢ⢻⊓ඨፉᴒߦ�2007ᐕ3᦬25ᣣޤߦ߼ߓߪޣᧄ㔡�߇⿠ޕߚߞߎ࿾㔡ߣ᡼኿

⢻
࿖߇㧘ᚒࠅ߅ߡࠇࠊⴕ߇ⓥ⎇ࠄ߆1960ᐕઍߡ޿ߟߦ㑐㑐ଥ⋦ߩ�RnỚᐲߩ࿾ਅ᳓ߦߊߣ

1995
ᐔᚑ7ᐕߪߢᐕ� ౓ᐶ⋵ධㇱ࿾㔡ߩ⋥೨ߦᢿጀߩ⌀਄ߢ࿾ਅ᳓߮ࠃ߅ⓨ᳇ਛߩRnỚᐲ

2007
ᐔᚑ19ᐕߩ੹࿁ޕߚࠇߐ᷹ⷰ߇Ⴧടߩᐕ�⢻⊓ඨፉ࿾㔡߽ߡ޿߅ߦ㧘࿾㔡೨ߦ࿾⴫ᄢ

᳇ߩRnỚᐲ਄᣹ࠍ␜ໂ߇࠲࡯࠺ࠆߔᓧޕࠆ޿ߡࠇࠄᧄ⎇ⓥߪߢ㧘࿾㔡ᓟߩベፉᏒߡ޿߅ߦ࿾

ਅ᳓ߩᄤὼ᡼኿ᕈᩭ⒳Ớᐲߥ߁ࠃߩߤߦ⚻ᤨᄌൻߴ⺞ࠍ߆ࠆࠇࠄߺ߇㧘࿾㔡ߩߣ㑐ଥ޿ߟߦ

 ޕߚߺ⹜ࠍ⠨ኤߡ
 

㧞࿾ὐߩ�ベፉᏒޤታ�㛎ޣ㐷೨↸㧘᧖ᐔ↸�ߡ޿߅ߦ㧘4᦬4ᣣࡨ1ࠄ߆᦬1ߦ࿁ߩ㗫ᐲ

ߦ㧘⹜ᢱ᳓18 Lߒណขࠍ࿾ਅ᳓⹜ᢱߢ
232

U�
 228

Thࠨ࡯࡟࠻㧘
209

Poߣࠨ࡯࡟࠻Feᜂ૕࡮Baᜂ

૕ࠍᣢ⍮㊂ᷝടᓟ㧘㋕౒ᴉ
U࡮Th࡮Poห૏૕ࠍ᝝㓸�ߣBaSO4౒ᴉ
Raห૏૕ࠍ᝝㓸�ࠍㅙᰴ

ⴕޕߚߞ᳓㉄ൻ㋕
Υ�2ࠍM HClߢṁ⸃ߒ㧘ṁ⸃ߚߞ߆ߥߒBaSO4ࠈࠍ೎ߚߒᓟ㧘2M HClṁ
⸃ㇱಽߡ޿ߟߦSiߣFeߩ㒰෰ࠍⴕࠄ߆ߡߞ㧘㌁᧼ᴺࠆࠃߦPoߩ᝝㓸㧘ᰴߢ޿Ⴎ㉄♽㒶ࠗࠝ
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The concentrations of radionuclides in groundwater samples after the Noto Peninsula 
Earthquake 2007 
YAMADA, N., UESUGI, M., SHIMIZU, T., YOKOYAMA, A., NAKANISHI, T. 
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3. bÅtN 
� ·v�£¢���q�HF-HClO4-HNO3��¾�#%¾R´���·vF�+;@�3<
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4. ¨ � 
� �a¨�( Table 1������iAwi�E�g
$�ZQ�� 230Th/234Uuf¬om�
� 0.97�1.18�¡[��%�226Ra/230Thuf¬om�� 0.71�1.04�¡[����� 
Table  U, Th and Ra data in the volcanic products from Kozu-shima and Niijima 

Sample Specific activity (mBq�g-1) Activity ratio
            238U                      230Th                   226Ra             230Th / 238U        226Ra / 230Th

Kozu-shima   Tj1     18.17 ± 0.04         21.42 ± 0.54                -          1.18 ± 0.03                 -
                       Tj2     18.69 ± 0.74         19.88 ± 0.10        18.06 ± 0.31          1.06 ± 0.04         0.91 ± 0.02
                       Tj3     19.63 ± 0.47         18.67 ± 1.30        18.72 ± 0.54          0.95 ± 0.07         1.01 ± 0.07
                       Tj4     21.01 ± 1.00         21.48 ± 0.91        20.38 ± 0.40          1.02 ± 0.07         0.95 ± 0.04
Niijima          My1     12.48 ± 0.14         13.03 ± 0.72         9.28 ± 0.22          1.06 ± 0.06         0.71 ± 0.04
                       My2     16.92 ± 0.63         16.79 ± 1.65        17.56 ± 0.45          0.97 ± 0.10         1.04 ± 0.10
                       My3     17.83 ± 0.28         17.88 ± 0.02                -          1.00 ± 0.02                 -  

230Th/238U and 226Ra/230Th activity ratios in rhyolite from Izu arc volcanoes 
TAKAHASHI, M., KURIBARA,Y., SATO, J. 
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Radiocarbon analysis in tree rings of Yaku-cedar by AMS for investigating secular variation of 

atmospheric 14C/12C ratios 

UENO, H., MURAMATSU, Y., MATSUZAKI, H., TSUCHIYA(SUNOHARA), Y.  

•~ 

1P28

1P28



� � � � � � � � ኱Ẽ୰ඖ⣲≧Ⅳ⣲⢏Ꮚࡢ 14C ᐃ๓ฎ⌮ྠࡿࡅ࠾࡟఩యศ  ู
 

㸦㟼኱⌮㸯ࠊᮾ኱㝔ᕤཎ㸰㸧࿴⏣⚽ᶞ㸯㸪୰ᓥ㈼㑥㸯㸪ᯇᓮᾈஅ㸰㸪 
㕥ᮌḰ㸯ࠊᒾ⏣ᘯᚿ㸯㸪㜿ஂὠ⩧࿃㸯 

 
�㸸࡟ࡵࡌࡣ ኱Ẽ୰ࡢࣝࢰࣟ࢔࢚ඖ⣲≧Ⅳ⣲⢏Ꮚ�(&�ࡢ㉳※ࢆ≉ᐃࡣ࡟ࡵࡓࡿࡍᏳᐃྠ఩యࡸ

ᨺᑕᛶྠ఩య⤌ᡂࡀ᭷ຠ࡛ࡿ࠶㸬ຍ㏿ჾ㉁㔞ศᯒἲ㸦௨㝆$06࠺࠸࡜㸧ࡾࡼ࡟㸪ᨺᑕᛶⅣ⣲���&�

 ᐃࡣ༑ศྍ⬟ࡓࡗ࡞࡟㸬$06 ᐃࢆ&)ࠊࡣศ㞳ࡋ㸪㓟໬๣ࡢ↝⇞ࡿࡼ࡟ᚋ㸪ࢺ࢖࢓ࣇࣛࢢ໬ࡍ

໬ࢺ࢖࢓ࣇࣛࢢࡢ᫬㸪㕲⢊ୖ࡛ࡿࢀࡲྵࡀ➼ࣥࢤࣟࣁ㯤㸪❅⣲㸪◲ࠊ≀ฎ⌮㐣⛬࡛୙⣧ࡢࡇ㸬ࡿ

㸬ࡓࡗ࡞࡜⬟ྍࡀヨᩱ⏕ᡂࢺ࢖࢓ࣇࣛࢢ஦࡛࠺౑ࢆࢫࢡࢵ࢕ࣇࣝࢧ㖟⥺㸪ࠊࡋ࠿ࡋࠋࡿࢀࡉጉᐖࡣ

ࢆ㸪$06࡛��& ᐃࡣ࡛✲◊㸬ᮏࡿࡁ㉳ࡀ఩యศูྠ࡜࠸࡞༑ศ࡛ࡀ⋠㐣⛬࡛཰ࡢ໬ࢺ࢖࢓ࣇࣛࢢ

Ⅳ⣲ࠊ࡚࠸࠾࡟⛬㐣ࡢ໬ࢺ࢖࢓ࣇࣛࢢࡢࡵࡓࡿࡍ �������� ㉁ࡓ࠸࡚ࢀࡽ࠼⪄ᚑ᮶࡟⛬ศู㐣ࡢ

㔞౫Ꮡ๎ࡿ࡞␗ࡣ࡜㛵ಀࢆぢࡓࡋࡔ࠸㸬�

⤖ᯝ㸸ᶆ‽ヨᩱࡢ 1,67 ࡜ࢫ࢞㸪Ỉ⣲࡟⟶ⱥ▼ࡓࢀධࢆ㕲⢊ࠊᚋࡓࡋ㓟໬㖡࡛㓟໬ࠊࡣ㓟࢘ࣗࢩ

஧㓟໬Ⅳ⣲ࢆᑟධ࡚ࡋ㸪⣙���Υ࡛㑏ඖࢺ࢖࢓ࣇࣛࢢ࡚ࡋ໬ࡿࡍࢆ㸬㟼ᒸ኱Ꮫࡢሙྜ1,67ࠊヨᩱ

����㸪ࡣ⋠ኚ᥮ࡢ࡬ࢺ࢖࢓ࣇࣛࢢࡢ�㸣࡛ࡾ࠶㸪཰⋡࡟ࡶ࡜࡜Ⅳ⣲ྠ఩యẚࡣኚ໬ࡋ㸪ț��& ț࡜
��& ඖ⣲≧Ⅳࡢ୰ࣝࢰࣟ࢔࢚㸪ࡀࢁࡇ࡜㸬ࡓࢀࡽࡵㄆࡀ㛵ಀࡿࡍ๭ྜ࡛ኚ໬ࡢ��㸸ࡰ࡯ࡣ㛵ಀࡢ

⣲⢏Ꮚ�(&�ࡢ ᐃ࡚࠸࠾࡟㸪ྠ ୍ヨᩱࡢࢫࢡࢵ࢕ࣇࣝࢧ࡚࠸⏝ࢆ㔞ࢆኚ࡚࠼୙⣧≀ࢆ㝖ཤࡓࡋ஧

㓟໬Ⅳ⣲ࢺ࢖࢓ࣇࣛࢢࢆ໬࡚ࡋⅣ⣲ྠࡢ��������఩యศᯒࡓࡗ⾜ࢆ⤖ᯝ㸦ᅗ㸯࡜ᅗ㸰ཧ↷㸧ࠊ⏕

ᡂࡢࢺ࢖࢓ࣇࣛࢢࡓࢀࡉț��&࡜ț��&್ࡢ㛵ಀࡣ㸪�㸸ࡢ�㛵ಀࡽ࠿኱ࠊࢀࡎࡣࡃࡁ�㸸ࡢ�㛵ಀࡀ

ㄆࡓࢀࡽࡵ㸬ࢆࢫࢡࢵ࢕ࣇࣝࢧ౑⏝ࡓࡋ᫬㸪㉁㔞ࡢ౫Ꮡࡢ๭ྜࡀ኱ࡾ࡞ࡃࡁ⿵ṇ್ࡢព࿡ࢆ෌⪃

㸬�㻌ࡿ࠶ࡀᚲせࡿࡍ

㻌

ᴾ

ᵢᵏᾃᵆḡ 㻌b 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌

㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 ᷀ᵏŋ ᵆχḡ 㻌b

㻌

㻌

㻌

㻌

㻌

㻌
 
 
 
 
ᅗ1㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 ᅗ2 
 
Mass-dependent isotoic fractionation during preparation of elemental carbon for studying the origin 
of atmospheric aerozol 

Hideki Wada, Kuniyoshi Nakajima, Hiroyuki Matuzaki, Yoshimi Suzuki,hiroshi Iwada, Shougo 
Akutsu (Shizuoka Univ.) 
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ቝቮ✢↢ᚑᩭ⒳ 26Al, 10Be  ᾖ኿ᐕઍ᷹ቯࠆࠃߦቯ㊂ߩ
(੩ᄢ㒮Ꮏ 1, ੩ᄢἹ 2, ᧲ᄢ㒮Ꮏቇ♽ 3, KAERI4)�  
٤ർ᪯ᶈ┨ 1, 㑐ᧄବ 2, 㜞ችᐘ৻ 2, ᴒ㓶৻ 2, ᩊ↰⺈৻ 2, ૒ޘᧁ㓉ਯ 1,�
᧻ፒᶈਯ 3, S.H.Kim4, J.H.Moon4, Y.S.Chung4, 㚍ේ଻ౖ 2 

 
2  [ߦ߼ߓߪ] ᰴቝቮ✢ (ਛᕈሶߤߥࡦࠝ࡯ࡘࡒޔ)ߣ࿾⴫ߩ⍹⧷ߩߣᩭ෻ᔕࠅࠃߦේ૏⟎ߢ↢

ᚑࠇߐ⫾Ⓧߚ߈ߡߒ㐳ኼ๮᡼኿ᕈᩭ⒳ 26Al (T1/2 = 7.17×105 yr), 10Be (T1/2 = 1.51×106 yr)ࠍቯ㊂ߔ

ࠆߔ⠨ኤࠍࠬ࠮ࡠࡊᒻᚑߩ࿾ᒻߤߥ࿾Ზᄌേޔଚ㘩ㅦᐲޔၒᴚᐕઍޔ⴫㕙㔺಴ᐕઍߢߣߎࠆ

ᖱႎࠍᓧ߇ߣߎࠆ಴᧪ޕࠆᒰ⎇ⓥቶ⃯ߦߢ߹ࠇߎߪߢጤߦኻߒ 26Al ᾖ኿ᐕߴ⺞ࠍᐲಽᏓᷓߩ

ઍߣଚ㘩ㅦᐲޔ(1)߇ߚࠇࠄ߼᳞߇੹࿁ޔណขጤ⍹ࠄ߆ಽ㔌ߚߒ⍹⧷26ޔߡ޿ߟߦAl ߃ടߦ 10Be

ޔ߼᳞ࠍห૏૕Ყߢടㅦེ⾰㊂ಽᨆ(Accelerator Mass Spectrometry : AMS)ߒಽ㔌ࠄ߆ห৻⹜ᢱࠍ

ࠆࠇ߹฽ߦጤ⍹ߩߘ 27Al ฽᦭㊂(ppm)ࠍਛᕈሶ᡼኿ൻಽᨆޔߢߣߎࠆ߼᳞ߡߞࠃߦ⍹⧷ਛߦ↢

ᚑߚߒ 26Al, 10Be  ޕࠆߔႎ๔ߢߩߚߞⴕࠍቯ㊂ߩᚑ㊂↢ߩ
[ታ㛎ߣ⚿ᨐ] ಽᨆ࿾ၞޔߪౝ㒽ㇱḰᐔේߢ࿾ጀߩ㎛ጀࠍᒻᚑޔ߼ߚ޿ߥ޿ߡߒ࿾⾰ቇ⊛ᚻᴺ

㔺㗡(࿾⴫ޕࠆ޽ߢ㘑ൻ⧎ፘጤਐ㒺ߩߘޔߒ⋠⌕ߦ㒙ᱞ㓊㜞ේ޿ߒ㔍߇ߣߎࠆᓧࠍଚ㘩ㅦᐲߢ

0 m㧕ᷓޔ ᐲ(0.2 m0.5ޔ m1.0ޔ m1.5ޔ m)ߩฦ࿾ὐࠄ߆ណขߚߒጤ⍹ࠄ߆ಽ㔌ߚߒ⍹⧷⹜ᢱ(1.0-1.5 

g)ࠍႮ㉄ಣℂ߮ࠃ߅ 1 㧑HF, 1 㧑HNO3ಣℂ(2)ߒ⍹⧷ߩ♖⵾ࠍⴕޔ޿Be  ㉄ᷙߒടᷝࠍࠕ࡝ࡖࠠ

(HF, HNO3, HClO4)ߢട࿶ṁ⸃(4 atm, 150 ͠)ߒ
pHޕߚ ޔߒ࿁෼ߢᴉᲚᴺࠍࡦࠝࠗ⊛⋠ߒᢛ⺞ࠍ

㒶ࠗࠝ࡮ࡦ㓁ࠗࠝࡦ੤឵ᴺߢන㔌ߒᴉᲚᴺߢᓧ

ޕߚߒ὾ᚑߦ‛㉄ൻߢ㔚᳇Ἱࠍ‛᳓㉄ൻߚ

AMS ࠺ࡦ࠲੩ᄢቇ᧲ޔߒࠬ࡟ࡊߦ࠼࡯࠰ࠞ↪

ߡ޿߅ߦ⸳ടㅦེ⎇ⓥᣉࡓ 26Al-, 10Be-AMS ߦ

ଏޔߚ߹ޕߚߒ㖧࿖ේሶജ⎇ⓥᚲ(KAERI)ߩ⎇

ⓥ↪ේሶἹߩ PTS-Υߡ޿߅ߦਛᕈሶ᡼኿ൻಽ

ᨆࠍⴕ޿ 27Al ฽᦭㊂᷹ࠍቯ᷹ߩࠄࠇߎޕߚߒ

ቯ⚿ᨐࠄ߆ 26Al, 10Be ࠔࡈࡠࡊᐲᷓޔߒቯ㊂ࠍ

ޔᨐᷓ⚿ߩߘޕߚߒ૞ᚑࠍ࡞ࠗ ᐲᣇะߦᩭ⒳Ớ

ᐲᷫ߇ዋ߇ߣߎࠆ޿ߡߒಽޔߦࠄߐޕߚߞ߆ଚ

㘩ㅦᐲߡ޿ߟߦ⠨ኤࠍㅴޕࠆ޿ߡ߼ 
ᢥ₂  (1) S. Shibata. et. al., J. Nucl.  Radiochem. 

Sci., 2006, 7, 33-35. (2) C.P. Kohl, K. Nishiizumi, 

Geochim. Cosmochim. Acta, 1992, 56, 3583-3587. 
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Fig. 1. Depth profile of the Be-10 concentrations.
 Broken curves represent steady-state erosion 
equilibrium profiles in various erosion rates.
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Measurement of exposure age by determination of secondary cosmic-ray-induced 26Al and 10Be  

HOJO, K., SEKIMOTO, S., TAKAMIYA, K., OKI, Y., SHIBATA, S., SASAKI, T., MATSUZAKI, H., 

KIM, S. H., MOON, J. H., CHUNG, Y. S., MAHARA, Y. 

Table I Preliminary results of m situ-produced 10B e 
and 26.Alconcentrations measured 

Sample Depth N uchde cone entration (I 05 atoms/ g) 

ID (cm) 10B e 36.Al 

FLO 

゜
2 57 士 094 47 62 士 704 

KL! 52 2 31 土 096 43 03 土 1043 

KL2 130 2 32 士 095 60 06 士 2004 

KL3 260 1 02 土 084 32 99 土 678 

KL4 390 0 79 土 087 29 18 土 467 
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ᩭⲢว⎇ࡓ࠙࠴࡝࠻ࠆߌ߅ߦ቟ోขᛒ޿ⷐ⚛ᛛⴚߩ㐿⊒⁁ᴫ 
 
(㧺㧵㧲㧿)� ٤ᦺୖᄢ๺ޔ↰ਛ዁⵨ޔᴡ㊁ቁᄩޔቝ↰㆐ᒾ 

 
ᩭⲢว⑼ቇ⎇ⓥᚲߪߢᄢဳ࡞ࠞ࡝ࡋታ㛎ⵝ⟎(LHD)ߚ޿↪ࠍ㊀᳓⚛ታ㛎੍ࠍቯޕࠆ޿ߡߒ

㊀᳓⚛ታ㛎ߪߢD-DᩭⲢว෻ᔕߡߞࠃߦ⌀ⓨኈེౝ߇ࡓ࠙࠴࡝࠻ࠄ߇ߥ߆ߕࠊߢ↢ᚑࠆࠇߐ

⟎㒰෰ⵝࡓ࠙࠴࡝࠻᳇⋧ਛߚߒ↪೑ࠍ⤑㜞ಽሶޔߦ⊛⋠ࠍ቟ో▤ℂߩࡓ࠙࠴࡝࠻ޔࠄ߆ߣߎ

ޕࠆ޿ߡ߼ㅴࠍታ↪ൻߩ࡯࠲࠾ࡕࡓ࠙࠴࡝࠻㜞ᗵᐲߚߒ↪೑ࠍࠬࠢ࠶ࡒ࡜࠮ዉ㔚ᕈࡦ࠻ࡠࡊߣ

ฦⷐ⚛ᛛⴚߩㆡ↪ᕈ⹏ଔ⚿ᨐߣታ↪ൻߩ⷗ㅢࠍߒએਅߦⷐ⚂ޕࠆߔ 
㧝㧚᳇⋧ਛࡓ࠙࠴࡝࠻㒰෰ⵝ⟎ 

⥸৻߇ᣇᴺࠆߔ⣕Ḩ㒰෰ࠅࠃߦๆ⌕೷ޔᄌ឵ᓟߦൻቇᒻᘒߩ᳓⫳᳇ߡߒ㉄ൻࠍࡓ࠙࠴࡝࠻

࡞࡯ࡘࠫࡕ⤑ਛⓨ♻⁁㜞ಽሶࠆ޿ߡࠇߐ⽼Ꮢߦ↪⵾ㅧߩⓨ᳇῎ੇޔߡߒኻߦࠇߎޕࠆ޽ߢ⊛

ޔๆ߫ࠇ߈ߢ↪ㆡ߇ ⌕೷ౣߩ↢ㆇ↪߇ਇⷐޔࠅߥߣ⸳஻ߩዊဳൻߩ࠻ࠬࠦߣૐᷫ߇⷗ㄟޕࠆ߼

ޔട࿶ࠍଏ⛎஥ޔߢ࡞࡯ࡘࠫࡕ⤑Ꮢ⽼㜞ಽሶߩ᭴ㅧߔ␜ߦ࿑㧝ޔߢㆡ↪ᕈ⹏ଔߩߢ߹ࠇߎ

ㅘㆊ஥ࠍᏱ࿶ㆇォ᧦ઙޔߒߣ㔺ὐߣ⋡ᮡ㔺ὐߩ஍Ꮕࠍ೙ᓮᜰᮡࠬࠟࠫ࡯ࡄߡߒߣᵹ㊂ࠍ㧼㧵

㧰೙ᓮࡉ࡯ࠪ࡜ࡘࠠ࡟ࡕޔࠅࠃߦߣߎࠆߔ(MS)ๆ⌕Ⴁߣห᭽ᭂߩૐ㔺ὐ㧔㧙㧢㧜͠એਅ㧕ࠍ

㐳ᦼ㑆቟ቯߦ⛽ᜬน⢻ࠍߣߎࠆ޽ߢታ⸽ޕߚߒ 
㑆ᤨߩߢ߹ࠆߔ೔㆐ߦᮡ㔺ὐ⋠ߦⵝ⟎⿠േᓟޔߚ߹

ㆃࠍࠇ⸃ᶖޔߦ߼ߚࠆߔ㜞ಽሶ⤑㒰Ḩⵝ⟎ߣ㧹㧿ๆ⌕

Ⴁࠍ⚵วߚߖࠊⵝ⟎ࠍ⠨᩺ޔ⹜૞ޔߒ᦭ലᕈߣታ↪ᕈ

�↪ㆡߦ⟎㒰෰ⵝࡓ࠙࠴࡝࠻㧸㧴㧰ޔ⃻࿷ޕߚߒ⸽ᬌࠍ �  
�ޕࠆ޿ߡ߼ㅴࠍ⸘⸳஻⸳ߥ⚦⹦ߡߒᗐቯࠍߣߎࠆߔ � ࿑㧝� 㜞ಽሶ⤑ߩ࡞࡯ࡘࠫࡕ᭴ㅧ 
㧞㧚㜞ᗵᐲ࡯࠲࠾ࡕࡓ࠙࠴࡝࠻ 
㊀᳓⚛ታ㛎ᤨࡓ࠙࠴࡝࠻ߩ቟ో▤ℂߩ৻Ⅳޔߡߒߣ㔚᳇ൻቇ⊛᳓⚛ߣࡊࡦࡐᲧ଀⸘ᢙ▤ࠍ

 ޕࠆ޿ߡ߼ㅴࠍ⊑㐿ߩ㧔࿑㧞㧕࡯࠲࠾ࡕࡓ࠙࠴࡝࠻↪ឃ᳇ࠟࠬ⋙ⷞࠢ࠶࠲ࠬߚߖวߺ⚵
ᧄ⸘᷹ࠪࠬࠍࡓ࠹ታ↪ൻߩ߼ߚࠆߔⷐ⚛ᛛⴚࡦ࠻ࡠࡊޔߡߒߣ㔚⸃ࠍ࡞࠮ᔕ↪ߚߒ᳓⚛ࡐ

 ߡߒߣ౒ห⎇ⓥߩߣ㨀㨅㧷ࢃࠍታ↪ൻߩࡊࡦ
ផㅴߩߘޕߚ߈ߡߒ⚿ᨐޔⓨ᳇ਛߩ᳓⫳᳇ࠍ 
ಽ⸃ߒ᳓⚛ࠟࠬߡߒߣ᛽಴࡮Ớ❗ࠆߔ᳓⚛ 
 ‛ዉ㔚ᕈ㉄ൻࡦ࠻ࡠࡊဳ▤⹜㛎ޔߡߒߣࡊࡦࡐ
(CaZr0.9In0.1O3-ǂޔTYK ⵾)ࠍㆡ↪ޔߒ㔚ᭂ઀᭽ 
 ࠅࠃߦ㐳ዤൻޔ⡺⭯ߩ࡞࠮⸂㔚ߦ౒ߣ⦟ᡷߩ
㧝ᧄᒰߩࠅ᳓⚛᛽಴ㅦᐲߡߒߣ 1.8cc/min  ߇
㆐ᚑޔߚ߹ޕߚߞߥߦ߁ࠃࠆ߈ߢ㧭㨞ࠟࠬࠍ� � � ࿑㧞�  ᭴ᚑߩ࡯࠲࠾ࡕࡓ࠙࠴࡝࠻
ኽ౉࡮ᓴⅣߚߒ㐽ࡊ࡯࡞ਛ߳ߩ᳓⚛ࡊࡦࡐㆇォޔࠅࠃߦㆇォᤨ㑆ߦ߶߷Ყ଀ߡߒ㧭㨞ࠟࠬਛ

 ޕࠆ޽ߢ↹⸘߻ㅴߦ⹜㛎࡯࠲࠾ࡕޔ߈ߢ⸽ᬌ߇ߣߎࠆ߈ߢჇട㧔Ớ❗㧕ߦછᗧࠍ᳓⚛Ớᐲߩ
 
Development of key technologies for safety treatment of tritium in NIFS 
ASAKURA, Y., TANAKA, M., KAWANO, T., UDA, T. 
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⩏ົᩍ⫱ㄢ⛬ࡣࡓࡲᚲಟㄢ⛬࡚ࡋ࡜୰Ꮫ࣭ 㧗ᰯ࡛ᩍࡁ࡭ࡿࢀࡽ࠼ᨺ

ᑕ⥺࣭ᨺᑕ⬟ࡢᇶ♏ⓗ▱㆑ 
a㹌㹎㹍ἲேᨺᑕ⥺ᩍ⫱࣒࣮࢛ࣛࣇ, b㟷᳃኱Ꮫ኱Ꮫ㝔, cᗈ㡿ᇦᩍ⫱

◊✲఍, d༓ⴥ኱Ꮫඛ㐍⛉Ꮫ◊✲ᩍ⫱࣮ࢱࣥࢭ, e┴❧⯪ᶫ㧗, fᩥி

Ꮫ㝔኱௜ᒓዪᏊ୰࣭㧗, g❧ᩍ᪂ᗙ୰࣭㧗 
⏨ᯇᾆ㎮ۑ aࠊỤ⏣� ⛱ D�Eࠊ㣤฼㞝୍ D�Fࠊ㯮ᮺΎ἞ Dࠊᘅ஭� ⚞ Dࠊ

୕㛛ṇ࿃ D�Gࠊ⯞⏣� ඃ D�Hࠊ㇂⏣㈅⚽㞝 D�IࠊΏ㒊ᬛ༤ D�J�

 
NPO ࢀࢃࢀࢃ   ἲேᨺᑕ⥺ᩍ⫱ࠊࡣ࣒࣮࢛ࣛࣇᨺᑕ⥺ࠊᨺᑕ⬟ࠊཎᏊຊࠊ Ꮫᰯᩍ

ဨࡢ᭷ᚿࡾࡼ࡟ 1994 ᖺ࡟Ⓨ㊊2000ࠊࡋ ᖺ࡟㹌㹎㹍ἲேࡢㄆドࣜࢱࣥࣛ࣎ࡓࡅཷࢆ㸫

ࢆ࡜ࡇࡿࡏࡉᬑཬࢆ㆑▱࠸ࡋṇࡢᨺᑕ⥺࣭ཎᏊຊࡧቃཬ⎔࣭࣮ࢠࣝࢿ࢚ࠊࡾ࠶࡛⧊⤌

┠ⓗࠊ࡚ࡋ࡜ձຮᙉ఍࣭ࡢ࣒࢘ࢪ࣏ࣥࢩ㛤ദࠊղㄽᩥㄅⓎ⾜➼ࡿࡼ࡟᝟ሗⓎಙࠊճせ

ᮃ᭩ࡿࡼ࡟ᨻ⟇ᥦゝࡢ࡝࡞άືࠋࡿ࠸࡚ࡗ⾜ࢆ୰࡛ࠊࡶᏛᰯࡿࡅ࠾࡟ᨺᑕ⥺࣭ᨺᑕ⬟

ᩍ⫱ㄢ⛬᳨ウጤဨ఍᳨࡛ࠖࠕࠊ࡚࠸⨨ࢆ㔜Ⅼ࡟࡜ࡇࡿࡏࡉ඘ᐇ࡜ࡗࡶࢆ⫱ᩍࡿࡍ㛵࡟

ウࡢࠎ✀ࠊࡋດຊࠋࡿ࠸࡚ࡋࢆ 
2005ࠊ࡚ࡋ㛵࡟ࢀࡇ ᖺ 8 ᭶ 15 ᪥௜࣭࣮ࢠࣝࢿ࢚ࠕࠊ࡚࡟ࡅ⎔ቃᩍ⫱ࡢ඘ᐇࡵࡓࡢ

ࡧࡽ࡞㒊⛉Ꮫ┬(ึ➼୰➼ᩍ⫱ᒁ)ᩥࢆせᮃ᭩࠺࠸࡜࡚ࠖ࠸ࡘ࡟ᨵၿࡢᏛ⩦ᣦᑟせ㡿ࡢ

2006ࠊ࡟ࡵࡓࡿࡍ㊊⿵ࢆࢀࡑࠊ࡟ࡽࡉࠋࡓࡋᥦฟ࡟୰ኸᩍ⫱ᑂ㆟఍࡟ ᖺ 10 ᭶ 31 ᪥

௜ࠕ࡚࡟ࡅ⩏ົᩍ⫱ㄢ⛬࡚࠸࠾࡟Ꮫࠕ࠸ࡓࡏࡤᨺᑕ⥺ᩍ⫱ࠖࡢෆᐜࡢ࡚࠸ࡘ࡟ᥦ᱌ࠖ

 ࠊࡣෆᐜࡢ᭩ᩥࡢࡇࠋࡓࡋᥦฟ࡟㒊⛉Ꮫ┬ึ➼୰➼ᩍ⫱ᒁᩥࡃࡌྠࢆ᭩ᩥࡿ࡞
㸦1㸧ࠊࡁࡀ࠼ࡲ 㸦2㸧ᨺᑕ⥺࡟㛵ࡿࡍᩍ⫱ࡢᚲせᛶࠊ 㸦3㸧ᑠ࣭୰Ꮫᰯࡢᩍ⛉᭩࡟

ࡿࡍᙧᡂࢆ㆑▱ࡢᨺᑕ⥺㛵ಀࡿࡅ࠾࡟⫱㸦4㸧Ꮫᰯᩍ ࠊᐇ᝟ࡢグ㏙ࡢ➼⥺ᨺᑕࡿࡅ࠾

ෆࡢᨺᑕ⥺㛵ಀࡁ࡭࠺ᢅࡾྲྀ࡚࠸࠾࡟⫱ᥦ᱌̿̿⩏ົᩍࡢ㸦5㸧௒ᅇ ࠊၥ㢟Ⅼࡢ࡛ୖ

ᐜࠊ㸦6㸧ཎ⇿࡟㛵ࡿࡍᩍ⫱ࠋࡿ࠸࡚ࡗ࡞ࡽ࠿ࠊ࡚࠸ࡘ࡟ 
⩏࡟≉ࠊẁ㝵ࡢ࡝ࡢᏛᰯྛࡢ㸦5㸧ࡢࡕ࠺ࡢࡇࠊࡣᩍ⫱ㄢ⛬᳨ウጤဨ఍࡛ࠊ࡟ࡽࡉ

ົᩍ⫱ㄢ⛬ཪࡣᚲಟ⛉┠࡛࡞࠺ࡼࡢ࡝ෆᐜࢆᩍࠊ࡚࠸ࡘ࡟࠿ࡁ࡭ࡿ࠼ලయⓗ᳨࡟ウࡋ

�ձࠊࡣࡢ࠺࠸࡜ෆᐜࡢࡑࠋࡿ࠸࡚ ᨺᑕ⥺࣭ᨺᑕ⬟ࡢᮏ㉁ࠊᨺᑕ⥺ࡢேయᙳ㡪ࠊᨺᑕ

�ղࠊ≦⌧ࡢ⏝฼ࡢࠎ✀ࡢ⥺ ኳ↛ࡢᨺᑕ⥺࣭ᨺᑕ⬟ࡢࡇࡀ⎔ቃ࡟Ꮡᅾࠊ࡜ࡇࡿࡍճᨺ

ᑕ⥺ࢆࡃࡤ⿕ࡢ㜵ࠊࡣ࡟ࡄ(a)⥺※ࡢࡽ࠿㊥㞳ࠊࡿྲྀࢆ(b)㐽ⶸయࠊࡃ⨨ࢆ(c) సᴗ᫬㛫

࠺࠸࡜ࠊࡿࡍ⦰▷ࢆ 3 ෆᐜࡢࡽࢀࡇࠊࡣ࡛⾲ᮏⓎࠋࡿ࠶࡛࡜ࡇ࠺࠸࡜ࡿ࠶ࡀ᪉ἲࡢࡘ

 ࠋࡿࡍ௓⤂ࢆ
 
Fundamental knowledge about radiation and radioactivity which should be taught as 
compulsory course at junior or senior high schools �  
MATSUURA, T.,a EDA, M.,a,b IIRI, Y.,a,c KUROKUI, S.,a HIROI, T.,a MIKADO, S.,a,d 
FUNADA, M.,a,e YATAGAI, H.,a,f WATANABE, T.a,g  (aRadiation Education Forum, 
bAomori Univ., cKoryoiki Kyoiku Kenkyuukai, dChiba Univ., eFunabashi S. High School,  
fBunkyou Gakuin High School, gRikkyo Niiza High School ) 
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ᨺᑕ⥺ᩍ⫱ࡿࡅ࠾࡟࣒࣮࢛ࣛࣇᑓ㛛ጤဨ఍άື࡚࠸ࡘ࡟ 
a㹌㹎㹍ἲேᨺᑕ⥺ᩍ⫱ࠊ࣒࣮࢛ࣛࣇ㹠㟷᳃኱Ꮫ኱Ꮫ㝔ࠊ 
c኱ጔዪᏊ኱Ꮫ♫఍᝟ሗᏛ㒊ࠊ㹢ᨺᑕ⥺ᙳ㡪༠఍ 
⏨ᯇᾆ㎮ۑ aࠊỤ⏣⛱ a,bࠊᇼෆබᏊ a,cࠊἙᮧṇ୍ aࠊ㔠Ꮚ

ṇே a,dࠊ⏣୰㝯୍ a 
 
� NPO ἲேᨺᑕ⥺ᩍ⫱ࡣ࡟࣒࣮࢛ࣛࣇ⌧ᅾࠊձࠕᩍ⫱ㄢ⛬᳨ウጤဨ఍ ղ㺀ᐇ㦂ᩍࠊࠖ

ᮦ᳨ウጤဨ఍㺁ࠊճࢡࢫࣜࠕၥ㢟᳨ウጤဨ఍ ウ᳨ࡿࡍ㛵࡟ேయᙳ㡪ࡢࣝ࣋մ㺀పࣞࠊࠖ

ጤဨ఍㺁ࠋյ㺀ᩍ⛉᭩グ㏙ㄪᰝ᳨ウጤဨ఍㺁ࠊն㺀࣑ࢥࢫ࣐ሗ㐨࡟㛵᳨ࡿࡍウጤဨ఍㺁ࡢ

㸴ࡢࡘᑓ㛛ဨ఍࡚ࡗ࠶ࡀάືࡢࡽࢀࡇࠋࡿ࠸࡚ࡗ⾜ࢆጤဨ఍ࡢሗ࿌᭩ࡢ࣒࣮࢛ࣛࣇࡣ

ᖺᗘᮎሗ࿌᭩࡟཰㘓᭱ࠋࡿ࠸࡚ࢀࡉ㏆ࡽࢀࡇࡢጤဨ఍ࡢάືෆᐜࢆ⤂௓ࠋࡿࡍ 
ձࠕᩍ⫱ㄢ⛬᳨ウጤဨ఍ࠖ̿ ̿ᨺᑕ⥺ࡢ⌧௦♫఍ࡿࡅ࠾࡟ᙺ๭ࡢ㔜せᛶࠊ࡚ࡳࡀࢇ࠿࡟

௒ᚋࡢᕷẸࡢᩍ㣴࡚ࡋ࡜୙ྍḞ࡞ᨺᑕ⥺ࠊᗈ࣭࣮ࢠࣝࢿ࢚ࡃ⎔ቃၥ㢟ࢆᏛᰯ⌧ሙ࡛࡝

 ࠋࡿ࠸࡚ࡋウ᳨࡚࠸ࡘ࡟࠿ࡁ࡭ࡿࡆୖࡾྲྀ࡟࠺ࡼࡢ
ղ 㺀ᐇ㦂ᩍᮦ᳨ウጤဨ఍㺁̿̿ᨺᑕ⥺ᩍ⫱ࠊࡕ࠺ࡢᐇ⩦ࡿࡼ࡟ᨺᑕ⥺࡟㛵ࡿࡍᏛ⩦᪉

ἲ᳨࡚࠸ࡘ࡟ウࠋࡿ࠸࡚ࡋᇶᮏⓗෆᐜࠊࡣ⎔ቃᨺᑕ⥺ࢆ⡆༢࡞ ᐃჾ࡛ ᐃࠊ࡚ࡋᑡ

㔞ࡢᨺᑕ⥺ࡀᖖ᫬㌟ࡢᅇ࡟ࡾᏑᅾࢆ࡜ࡇࡿࡍయ㦂࡚ࡋ࡜ᐇឤࠋࡿ࠶࡛࡜ࡇࡿࡍ 
ճࢡࢫࣜࠕၥ㢟᳨ウጤဨ఍ࠖ̿̿ᡃࡢࠎ㌟㎶ࡢࠎ✀ࠊࡣ࡟ཎᅉࡿࡼ࡟༴㝤ᛶࡀᏑᅾࡍ

ࡍᏑᅾ࡟ᚲ↛ⓗ࡟ඹ࡜ࢺࢵ࢕ࣇࢿ࣋ࠊ࡚࠸࠾࡟⏝ᛂࡢ࡬఍♫ࡢ⾡Ꮫᢏ⛉ࠊ࡟≉ࠊࡀࡿ

 ࠋࡿ࠸࡚ࡋウ᳨ࢆ࠿ࡁ࡭ࡿࡆୖࡾྲྀ࡚࠸࠾࡟⫱Ꮫᰯᩍ࡟࠿࠸ࢆࢡࢫࣜࡿ
մࠕపࣞࡢࣝ࣋ேయᙳ㡪࡟㛵᳨ࡿࡍウጤဨ఍㺁̿̿ᅜẸࡢ㛫ࡣ࡟ᨺᑕ⥺ࡢᙳ㡪࠸ࡘ࡟

࡚㐣ᗘࡢ୙Ᏻឤࡢࡇࠋࡿ࠶ࡀཎᅉ࡟ࡘ࡜ࡦࡢⓎࡸࢇࡀ㑇ఏⓗᙳ㡪ࠊࡀࢡࢫࣜࡢ኱⥺㔞

࡜ࡇࡿ࠸࡚ࡋ௬ᐃ࡜ࡿ࠶࡟ẚ౛㛵ಀ࡞ⓗ⥺┤࠸࡞ࡢ್ࠖ࠸ࡁࡋࠕࠊ࡛ࡲᴟప⥺㔞ࡽ࠿

ே⯡୍ࠊ࡟ᇶࢆࢱ࣮ࢹ␿Ꮫⓗࡸࢱ࣮ࢹᐇ㦂ⓗ࠸ࡋ᪂ࡢ㏆᭱ࠊࡣጤဨ఍࡛ࡢࡇࠋࡿ࠶ࡀ

 ࠋࡍࡊࡵࢆ஦ࡿసࢆ㈨ᩱࡘ❧ᙺ࡟⫱ᩍ࡞࠺ࡼࠖࡿࡀᛧ࡟ṇᙜࢆ⥺ᨺᑕࠕࡀ
յ 㺀ᩍ⛉᭩グ㏙ㄪᰝ᳨ウጤဨ఍㺁̿̿⣙ 10 ᖺ๓ࠊࡣ㧗ᰯࡸ୰Ꮫ࡛౑⏝ࡿ࠸࡚ࢀࡉᩍ⛉

᭩ࡿࡅ࠾࡟ཎᏊຊ࣭ᨺᑕ⥺㛵ಀࡢグ㏙ࡢ⛉⌮ࠊࡀᩍ⛉᭩࠼ࡉ࡚࠸࠾࡟᫂࡟࠿ࡽ⛉Ꮫⓗ

グࡓࡗ೫࡟౯್ほⓗ࡟࠿࡯ࡢࡉ☜୙ṇ࡞Ꮫⓗ⛉ࡣᩍ⛉᭩࡛ࡢ௨እ⛉⌮ࠊࡾ࠶ࡀࡾㄗ࡞

㏙ࡀከࠋࡓࡗ࠿௨᮶ᡃࠊࡣࠎᩍ⛉᭩ࡿࡅ࠾࡟୙ṇ☜࣭୙ⓗ☜࡞グ㏙ࢆヲࡃࡋලయⓗ࡟

ᣦ᦬ࡀࡢࡿࡍ௙஦᭱ࠋࡓࡗ࡞࡜㏆ࠊࡣ኱࡞ࡁㄗ࣭ࡾ೫ࡀࡾᑡࠋࡿ࠸࡚ࡗ࡞ࡃ࡞ 
ն 㺀࣑ࢥࢫ࣐ሗ㐨࡟㛵᳨ࡿࡍウጤဨ఍㺁̿̿ࡢ࢔࢕ࢹ࣓ࢫ࣐ᨺᑕ⥺࣭ཎᏊຊ࡟㛵ࡿࡍ

ሗ㐨ࡢࡑࠊࡣ⛉Ꮫⓗᐈほᛶࡢࡑࠊࡶࡾࡼሗ㐨୍ࡓࡲࠊ࡟ࣝࢼࣙࢩ࣮ࢭࣥࢭ࡟࠿࠸ࢆ⯡

ேࡀᢪࡿ࠸࡚࠸ឤ᝟࡟㏄ྜ࡟࠺ࡼࡿ࠸࡚ࡋࡊࡵࢆ࡜ࡇࡿࡍᛮࡢࡇࠋࡿ࠶ࡀ࡜ࡇࡿ࠼ᵝ

 ࠋࡿ࠸࡚ࡋ⥆Ꮡࡣጤဨ఍ࡢࡇࠊ࡚ࡗ㢪ࢆ࡜ࡇࡿΏࡁ⾜ࡀ᝟ሗ࠸ࡋṇࠊ࡚ࡋᢈุࢆሗ㐨࡞
 
Workshop activities at Radiation Education Forum 
MATSUURA, T.,a EDA, M.,a,b , HORIUCHI, K,a,.c KAWAMURA, S.,a KANEKO, M.,a,d 

TANAKA, R.a  (aRadiation Education Forum, bAomori Univ., cOtsuma Women’s Univ., 
dRadiation Effects Association,)  
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�࡚࠸ࡘ࡟≦⌧ࡢ࣮ࠖࢼ࣑ࢭ⥺ቃ࣭ᨺᑕ⎔࣭࣮ࢠࣝࢿ࢚ࠕ

㸦㹌㹎㹍ἲேᨺᑕ⥺ᩍ⫱࣒࣮࢛ࣛࣇ㸧ۑ㛗㇂ᕝ�ᅞᙪࠊᯇᾆ㎮⏨�

�

㸯㸬࡟ࡵࡌࡣ�

ᖹᡂ㸯㸱ᖺᗘࡽ࠿୺ᩥ࡟⣔ࡢᩍ⫋ဨࢆᑐ㇟ࠕࡿࡍ࡜ཎᏊຊయ㦂ᩥ࣮ࢼ࣑ࢭ⣔ࡀࠖࢫ࣮ࢥᐇ᪋ࢀࡉ

ቃ࣭ᨺ⎔࣭࣮ࢠࣝࢿ࢚ࠕࠊࡋ༠ຊ࡟஦ᴗࡢࡇࡀ࣒࣮࢛ࣛࣇ⫱1�3�2�ἲேᨺᑕ⥺ᩍࠊ࡚ࡗࡓᙜ࡟ࡿ

ᑕ⥺ࢆ࣮ࠖࢼ࣑ࢭ᪂つ஦ᴗ࡚ࡋ࡜㛤タࠊࡣ࣮ࢼ࣑ࢭࡢࡇࠋࡓࡋᩍ⫋ဨ➼࣭࣮ࢠࣝࢿ࢚ࡢ⎔ቃ࣭ᨺ

ᑕ⥺࡟࡝࡞ᑐࡿࡍ⌮ゎࠊࡾࡼ࡟࡜ࡇࡿࡵ῝ࢆ୰Ꮫᰯ࡛ࡣᖹᡂ㸯㸲ᖺᗘࠊࡽ࠿㧗➼Ꮫᰯ࡛ࡣᖹᡂ㸯

㸳ᖺᗘࡽ࠿ጞࠕࡿ࠸࡚ࡗࡲ⥲ྜⓗ࡞Ꮫ⩦ࠖࡢ᫬㛫ࢆ࡝࡞㏻࡚ࡌṇ࠸ࡋ▱㆑ࡀ⏕ᚐ࡟ᬑཬ࡜ࡇࡿࡍ

�ࠋࡿ࠶࡛ࡢࡶࡍᣦ┠ࢆ

ຊ㈨㉁ุ᩿࡞බṇࡢᕷẸ⯡୍ࡿࡍᑐ࡟ཎᏊຊၥ㢟ࡧᨺᑕ⥺ཬࠊቃၥ㢟⎔࣮ࢠࣝࢿ࢚ࠕࡣ஦ᴗࡢࡇ

ศ㔝ࡢࡇࡿࡅ࠾࡟఍♫ࡧᏛᰯཬࠊ࡟ࡵࡓࡢᡂ⫱ࡧಖཬ☜ࡢேᮦࡢᑗ᮶ࡿࡅ࠾࡟ศ㔝ࡢࡇ࡜㣴ᡂࡢ

࠺࠸࡜ࠖࡿࡍᐤ୚࡟ቑ㐍ࡢ┈බ࡚ࡗࡶࠊࡾᅗࢆᬑཬࡢ㆑▱࠸ࡋṇ࡜඘ᐇࡢ⫱ᩍࡢ 132�ἲேᨺᑕ⥺

ᩍ⫱ࡢ࣒࣮࢛ࣛࣇ┠ⓗࠋࡿ࠶࡛ࡢࡶࡓࡗ࡞࠿࡟�

㸰㸬ࡢ࣮ࢼ࣑ࢭᴫせ�

ࠊ㟼ᒸ࣭ᒣ᲍ᆅ༊ࠊ༡㛵ᮾᆅ༊ࠊ໭㛵ᮾᆅ༊ࠊᮾ໭ᆅ༊ࠊ඲ᅜ㸯㸮ᆅ༊㸦໭ᾏ㐨ᆅ༊ࡣ࣮ࢼ࣑ࢭ

ឡ▱࣭ᒱ㜧࣭୕㔜ᆅ༊ࠊᐩᒣ࣭▼ᕝ࣭⚟஭ᆅ༊ࠊ㏆␥ᆅ༊ࠊ୰ᅜ࣭ᅄᅜᆅ༊ࠊ஑ᕞ࣭Ἀ⦖ᆅ༊㸧

࡛㛤ദࡕ࠺ࡢࡇࠋࡓࡋ㸯᪥㛤ദ࡜ࢫ࣮ࢥࡢ㸰᪥㛤ദࡢࢀࡒࢀࡑࢆࢫ࣮ࢥࡢᆅ༊࡛タࠋࡓࡅ�

୺ࠊࡾࡼ࡟ᑓ㛛ᐙࡢศ㔝ࡢࢀࡒࢀࡑ࡚ࡗ࡞࡜୰ᚰࡀ఍ဨࡢ࣒࣮࢛ࣛࣇ⫱ᨺᑕ⥺ᩍࠊࡣෆᐜࢫ࣮ࢥ

❧ᙺ࡟ᤵᴗࡢ᫬㛫࡟⩦Ꮫ࡞ⓗྜ⥲࡚ࡋ࡜㇟ᑐࢆ⪅⣔⫋ဨ➼ᩍ⫱㛵ಀᩥࡢ୰Ꮫᰯ࣭㧗➼Ꮫᰯ࡚ࡋ࡜

ቃၥ⎔࣭࣮ࢠࣝࢿ࢚ࡢᩍ⫱ၥ㢟㸦㸰㸧㸰㸯ୡ⣖࡜࣒ࢸࢫࢩ⫱㸦㸯㸧ᩍࠋࡓࡋ⏬ෆᐜ࡛௻࡞࠺ࡼࡘ

㢟ࠊ㸦㸱㸧⮬ᨺᑕ⥺࣭ᨺᑕ⬟ࡢᇶ♏࡜฼⏝㸦㸱㸧ࣝࢿࣃウㄽ఍࣭ࢫࢡࣆࢵࢺ㸦㸲㸧ᨺᑕ⥺ࢆほᐹ

�㸦㸳㸧ぢᏛ఍㸦㸴㸧஺ὶ఍♧₇࡜⩦ᐇࡢࡵࡓࡿࡍ

㸱㸬ᐇ᪋⤖ᯝ�

ᖹᡂ㸯㸱ᖺᗘࡽ࠿㸴ᖺ㛫ᐇ᪋ࡓࡋ⤖ᯝࡣḟࡢ㏻ࠋࡿ࠶࡛ࡾ�

ཧຍ⪅ࡢ┠ᶆࡣ༡㛵ᮾᆅ༊࡛㸰㸮㸮ྡࢀࡑࠊࡋ࡜௨እࡢᆅ༊࡛ࡣ㸴㸮ྡྜࠊࡋ࡜ィ㸵㸳㸮ྡ㸦ᖹ

ᡂ㸯㸱ᖺᗘ㸧ࠋࡓࡋ࡜ᖹᡂ㸯㸲ᖺᗘࡢཧຍ⪅ࡢ┠ᶆࡣ㸴㸮㸮ྡ㸦༡㛵ᮾᆅ༊࡛㸯㸴㸮ྡࡢࡑࠊ௚

ᆅࡢ௚ࡢࡑࠊ㸳㸳㸮ྡ㸦༡㛵ᮾᆅ༊࡛㸯㸮㸮ྡࡣࢀࡑࡢ㸳㸮ྡ㸧ᖹᡂ㸯㸳ᖺᗘࢀࡒࢀࡑࡣᆅ༊ࡢ

༊ࡣ㸳㸮ྡ㸧࡛ィ⏬ࡢࢀࡒࢀࡑࠋࡓࡋᖺᗘࡣ㸳㸮㸮ྡࡸࡸࢆୗᅇࡿཧຍ⪅࡛ࠋࡓࡗ࠶ᖹᡂ㸯㸴ᖺ

ᗘࠊᖹᡂ㸯㸵ᖺᗘࠊᖹᡂ㸯㸶ᖺᗘࠊࡣເ㞟ᐃဨ㸳㸮㸮ྡࢀࡒࢀࡑࠊࢁࡇ࡜ࡢ㸳㸱㸱ྡࠊ㸳㸵㸮ྡࠊ
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Present Status of Enforcement in “Energy, Environment, and Radiation Seminar” 
HASEGAWA, K., MATSUURA, T., (Radiation Education Forum) 
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